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3 very favourable reception which this work has 
1 met with by the ſale of a numerous impreſſion of 
two editions, and the continuance of a frequent demand 
for it, have induced the author to preſent this third edition 
to the public. In juſtice to the former purchaſers, he 
thinks it incumbent on him to mention, that no altera 
tion of moment has been made throughout the work : 


The twelfth dialogue only has been added at the end of 


the ſecond volume. The table of. contents prefixed tb 
each volume, and the index at the end, will, at once, point 
out to the intelligent reader the great variety of important 
ſubiects here treated of, the dignity and merit of which 
muſt be obyious to every thinking mind, and are forcible 
motives to religion and virtue. | 16h © 


The author is, however, ſenſible, that the tun volumes 
are not fully adequate to the idea of a continued or compleat 


Survey of the Works of Nature: He readily acquieſces in the 


opinion of ſome reſpectable correſpondents, (who have been 
pleaſed to communicate their hints of improvement) that 
no work of this kind is compleat, unleſs it extends to, and 
eomprehends the principal ſubjects of NATURAL HIS- 
TORY; the capital productions of the earth and ſea, which 
are the moſt numerous and ſtriking parts in tlie various 
ſcenes of creation; or what are uſually termed the aa 

zgetable, and foſſile kingdoms. | 8 
In purſuance of theſe hints, and incited by the flattering 
_ encouragement with which he has been honoured, he 
has undertaken to enlarge, or more properly ſpeaking, to 
perfect his original deſign, by continuing the. Survey in a 
third volume now in the preſs, which treats of Natural 
Hiſtory, and in which the ſame familiar method is adhered 
to, as the moſt likely to awaken curioſity, and to fix 


attention. This volume conſiſts of five parts, which are 


ſubdivided into forty dialogues, in which every genus, 
ſpecies, and individual of quadrupeds, fowls, fiſhes, inſects, 
5 . reptiles, 


Mar 
e 


— —— — — 
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„„ 
reptiles, ſerpents, vegetables, foſſils, and marine fub- 


ſtances, that are diſtinguiſned by any remarkable cha- 
racter, quality, or peculiarity, are conſidered and deſcribed, | 


The additional dialogue which now concludes the ſe- 
cond volume, will be introduced at the beginning of the 
third, which will be ſold ſeparate, to accommodate the 
purchaſers of the former editions : And thoſe who have 
a taſte for natural biſtory, will be enabled to gratify their 
inclination to ſo pleaſing a ſtudy, at a very ſmall expence. 


This improved edition of the Youns Gentleman and 
Lady's Philoſophy, in three volumes, comprehending a 
GENERAL SURVEY'OF NATURE, (in a gradual proceſſion, 
from the planetary ſyſtem, and ſplendid phenomena of the 
heavens, to the more obvious appearances and productions 
of the Globe which we W the author wiſhes to pre- 
ſent to his young readers, not only as a library of uſeful 
knowledge, but alſo as an agreeable companion, to amuſe 
and improve a leiſure hour. The deſign, he preſumes to 
think, cannot fail to meet with the approbation of the 
public, more eſpecially of the heads of ſchools, and other 
ſeminaries of learning. To their candid judgment he 
' ſubmits the merits of his performance, in a full perſua- 
ſion of obtaining their favourable deciſion, if his endea- 
vours ſhall appear in any degree conducive to the end he 
had in view, —which was, to diſpoſe the minds of youth 
to an early taſte for ſcience, and to inculcate ſuch rational 
and religious principles, as neceſſarily reſult from a sERIESs 
OF REFLECTIONS ON THE POWER, WISDOM, AND 
GOODNESS oF GOD IN THE WORKs OF CREATION, 
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PHILOSOPHY. 


„ D ALO6 U6 -k.. 


' INTRODUCTION. 


Eu 


D EAR Chit RITES © es nt he 


' pleaſing Diſcqurſe you entertained. us with laſk 
ight, that r which is greateſt, my Joy in 
ſeeing ſo near a Relation after ſo long Abſence at College, 
or the Happineſs I conceive will redound to me, and the 
Family, from the great Abilities and. Improvements you've 


there acquired, 


Cleonicus. Dear Euphraſyne, as I have been very in- 


duſtrious in improving my Lime and Talents at College; 
ſo if any Satisfaction or Happineſs: reſult from thence to 
any Perſon, and eſpecially to yourſelf, dear Siſter, I ſhall 


think myſelf highly compenſated. ,.. Your remarkable Diſ- 


poſition to reading, I fee, with the greateſt Pleaſure, has 
given you an elegant Taſte, and rendered you capable of 
underſtanding, and converſing with Perſons on ſuch 
Subjects as come but too rarely on the Carpet in any 
Converſation, eſpecially that of your Sex. 
Eupbroſ. L ſuppoſe, Brother, you intend to make me 3 


Compliment: Indeed I love reading very much, but with 
I were more capable of improving by it. Philoſophy; I 
mean the Knowledge of natural Things in general, is 
what. I ſhould be greatly 75 in the Study of, were it 


- | 
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not ſo difficult a Science. I was charmed with the beautĩ- 
ful Sketches you gave the Company Yeſterday of ſome 
„„ | | 
Cleon. Philoſophy is the datling Science of every Man 
of Senſe, and is a peculiar Grace in the Fair Sex; and 
depend on it, Siſter, it is now growing into a Faſhion for 
the Ladies to ſtudy Philoſophy ; and I am very glad to fee 
a Siſter of mine ſo well inclined to promote a Thing ſo 
laudable and honourable to her Sex.. 
Euphroſs 1 often with it did not look quite fo maſculine 
fora Woman to talk of Philoſophy in Company ; I have 
often ſat filent, and wanted Reſolution to aſk a Queſtion , 
for fear of being thought aſſuming or impertinent. 1 
ſhould be glad to ſee your Aſſertions verified; how happy 


will be the Age when the Ladies may modeſtly pretend to 


Knowledge, and appear learned without Singularity and 
Affectation ! But can you give any Inſtances within your 
Knowledge of any Perſons of our Sex remarkable for this 
new Tait of-T hoapht? Go 4: 1 
Cleon. Yes, dear Siſter, ſeveral; in Landon, Oxford, 
and many other Places. I ſhall mention iii particular, 
Euprepia; à younger Daughter of Eugenius, to whom. 
Nature has not been more iiidulgent in Genius, and fine 
Parts, than her Father has been careful in beſtowing on 
her a liberal and genteel Education, and ſhe herſelf ſedu- 
lous to improve both; fo that ſhe is now not more con- 
ſpicuous for perſonal Charms and Beauty, than great and 
aimable for her ſingular good Senſe and Judgment, in 
natural Sciences eſpecially ; on which Account ſhe is ad- 
mired, eſteemed and beloved by all Gentlemen of Dif- 
cernment. This fine Lady, you will eaſily judge, muſt 
be a notable Contraſt to Thelia, Daughter of Philargus, 
who, being of, a ſordid and contracted Temper, has be- 
ſtowed no more Education on his Daughter than Marking 
and making of Paſties; thus. Thelia lives admired by 
yeomanly Boors. | | 85 
Euphrof. Indeed tis Pity there are fo many young La- 
dies in Thelia's Caſe; tis certainly more their Parents 
Fault than their own: The/iz might have been Euprepia, 
had Eugenius been Thelia's Father. Tis our Part, Cleo- 
nicus, to bleſs God, that we had no Philargus to our Parent. 
Uleon. * Tis juſtly obſerved, Euphroſyne, and J often do: 


4 
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*Tis our Happineſs that we have Parents whoſe- Fortune 
enables, and whoſe Temper inclines them to beſtow on 


us Education, and to train us up to truly bonourable and 
polite Life. I have all the Advantages of the Univerſity, 


and you of the Boarding-School ; while I purſue the 
ſeveral Studies of the Latin, Greek and Mathematical 
Literature, you apply to French, and the delightful Ac- 


_ © quiſitions of the Belles Lettres. 


Euphroſ. Dear Cleonicus, tis indeed my Happineſs to 


have divers Maſters and Tutors, as well as you; of one 


I learn French, of another to draw, a third teaches me 
. Muſic, and a fourth Dancing: But among em all there 


is no One well enough ſkill'd in Philoſophy to teach that 


in our School, were any of the young Ladies diſpoſed to 


learn; this J have learned by Enquiry of my Miſtreſs. 
Cleon. As for Maſters in Philoſophy, tis a Thing as yet 


unheard of in private Schools; in the Univerſities there 
are indeed Profeſſors of Philo/ophy, who ſometimes read 


Lectures on that Subject; but ſince I have the Pleaſure to 
find in you a Diſpoſition to Philoſophizing, I muſt tell 
you, that the only Way, at preſent, to leafn Philoſophy 


zs from Books well wrote on that Subject. And then 


Euphreſ. But, give me leave to interrupt you a little, 
by aſking you a Qeuſtion; tho' indeed I am deſtitute of 4 
Maſter, Jam not of Books; my Father's Library, re- 
pleniſhed with the choiceſt Books on that Subject, is 
always, you know, at my Command: But then, this 


conſtant Difficulty” occurs, that they are, for the moſt 


Part, unintelligible, by reaſon either of Schemes, or hard 
Terms, or abſtruſe Reaſonings, &c. Pray, how am I to 
be relieved or aſſiſted in fuch'a Caſe without a Maſter? 

Cleon. Dear Siſter, tis the Fate of that Science to be 
attended with ſome Difficulties in the Study of it; theſe 
are no otherways to be removed than by the Aſſiſtance of 
learned Men and Books. But thoſe Parts of Philoſophy 
which are perplexed with Schemes and Abſtrufities, are 
generally ſuch as may be either wholly neglected as uſeleſs 


to the generality of People; or elſe may be explained in a 


more eaſy and familiar Manner by Experiments. Fear 


not, Euphroſyne; the greateſt and moſt delightful Part of 


this Science is within the Ladies Comprehenſion. 


es Euphroſ. You give me mo Encouragement, Brother; | 
| = 1 * : : 2 2 „ 1 


JI with 
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I wiſh you may find the Succeſs of my Enquiries anſwer- 
able; for I can aſſure you, I ſhall atk you many imper- 
tinent Queſtions on this Subject before you return again 
to College. | Ons 
Clean. Net more, my dear Euphroſyne, than I ſhall be 
as glad to anſwer, if I can; but don't call em impertinent ; 
or elſe know, that, in the Sciences, ſuch. Impertmencies - 
are the firſt Steps to Knowledge. | | 3 
Euphreſ. Dear Cleonicus, you are very obliging; but 
ſuffer me to diſcover to you one Fhing further ——— 
Cleon. Ves, dear Siſter, I'm impatient to hear you. 
Euphroſ. Be affured, then, that ſome Lime before you 
came Home, white yet the happy Moments were near 5 
proaching, F had form'd, to myſelf, a Reſolution to purſue 
the Studies of Philoſophy, in ſomewhat of a Method, un- 
der your Inſtructions when preſent with us——T is only 
to you, my Cleonicus, I may thus ſpeak without bluſhing., 
Cleon, Modeſty, a, moſt aĩmable Virtue in all, ſhould 
never be an Obſtacle to the forming, or proſecuting any 
great, noble, or audable Deſign; tis then a Fault only whein 
Ambition is a Virtue, I am extremely pleaſed to underſtand 
your Purpoſe, and ſhall be glad to affiſt you all I can. 
Euphroſ. Indeed I defign to make a direct Buſineſs of it, 
while you are here ; and therefore you may expect me tor 
be as troubleſome as you pleaſe. Till be beſt 
making Hay while the Sun ſhines. © IP 
Cleon. All Opportunities and Occaſions ſhall be em- 
: ployed to oblige a Siſter ſo dear to me as Euphroßne. Ihe 
Severities of Winter are now paſt; the Days are lengthen- 
ing, the Sun renews his Warmth and Splendor, the Trees 
begin to bud, the Birds to fing, and all Things now ap- 
pear in the Serenity of a returning Spring; I therefore 
propoſe to ſpend thoſe vernal Evenings in familiar Diſ- 
courſe on natural Things, while we walk round the Park, 
or over the Fields and Meadows, which make ſuch a de- 
lightful Landſcape all about us. | . 
_ Euphrof. It I miſtake not, this is ſomewhat like the 
Manner in which the Antients taught and learned Philo- 
ſophy, is it not? | . 
Cleon. Les; and you have read at the fame Time, that 


OD 


Ariſtotle and his Diſciples were called Peripatetics,. from ö 
their Cuſtom of teaching and diſputing as they walked. 
„ Ns 3 Euphrſ. 
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# $7 


Ef. 


but I ſuppoſe that muſt needs come far ſhort of the M 


0 no Perfection *till within theſe 200 
more juſtly ſay, till within theſe laſt 50 ar 60 Vears. 


of the Microſcope, firſt 1 to Light the inviſible 
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= Zupbroſ. 1 have alſo read of that Se& called Academi/ts, 
put have forgot on what Account they have that Name. 


Cleon. You will eaſily recolle&, that it was from a Place 


called Academia, a pleaſant Grove at Athens, in which 


Plato, and his Followers, taught Philoſophy. 7 
Euphroſ. Thave not read much on the antient Phi . 
ern. 
Cleon. Very far ſhort, indeed; the Difference is not 


much greater between Dreaming and Reaſoning; between 


the crepuſcular and the Noon-tide Light. The Platonices 


taught little more than ſome faint Notions of the Deity, 


which they called Theology ; and the Doctrines of Virtue 
and Manners, which they called Ethics, or Moral Philo- 


ſophy. Soon after Ari/totle enquired into the Cauſes and 
Nature of Things, but made nq great Diſcoveries, as 
being deſtitute of the proper Means, vis. Inſtruments and 
Experiments; for which Reaſons that Science which is 


properly called Phy/ics, or Natural N was brought 
ears, or, I may 


Euphrof: Indeed I have often obſerved in the little Com- | 


| pak of my Reading, that many great and uſeful Inventions 


ave been aſcribed to ſeveral modern Names, as Bacon, 
Boyle, Leibnitx, Newton, Boerhaave, © Halley, Sc. and 


have as often wondered how thoſe Things ſhould remain 
undiſcovered fo long. DM OVER 

— «Cleon. The true Reaſon was, as I ſaid, for Want of a 
right Method of Philoſophizing, and proper Means to 
conduct them in their Purſuits; add to this, their Pride and 


Arrogance would not ſuffer them to appear ignorant of any 


Thing, and conſequently (not daring to appear in a Poſ- 
ture of Enquiry) they knew little or nothing of the true 
Nature of Things. Twas my Lord Bacon's great Soul 
vrhich firſt pointed out the Way ta real Knowledge, and 
the Hon. Mr. Boyle indefatigably purſued it in numberleſs 
Experiments, and diſcovered the true Nature of the Air. 
Sir Lſaac Newton, Dr. Wallis, Cc. firſt improved the me- 
cCChhanical and mathematical Parts, and brought Aſtronomy 


to its greateſt Perfection. The learned Boerhaave made 
great Diſcoveries in Chemiſtry, and the Nature of Plants 
and Minerals; and My. Lewenhoeck, that great Improver 
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Parts of Nature; the Theory of the Winds is now-well 


nigh perfected by Dr. Halley, lately deceas'd. And laſtly, 
all the valuable Curiofities and wondrous Productions of 


that of the Royal and other Societies. 


Euphroſ. Since you mention the Royal Society, pray 


let me aſk you one queſtion : What are thoſe called the 
Tranſactions of the Royal Society, I have never yet ſeen 
them, though I meet with perpetual References to them 
in every modern Piece of Philoſophy. 


Cleon. They are a ſort of 3 and Journal of all the 
| riotable Experiments, Diſcoveries, Enterprizes, learned 
Diſcourſes,” Ac. which are conſtantly made by the Mem- 


bers of that Society at their ſeveral Meetings; and which 


are publiſhed in Annual Volumes for the Promotion of 


Natural Knowledge, and the various Arts and Sciences 
among Mankind. a 1s are now very many,. but .are 
abridged by ſeveral Hands, for more general Uſe; and as 
they are the Treaſury of natural Science, I defign to make 
ou a Preſent of them, to aſſiſt and encourage you in your 
intended Studies therein. 
Euphroſ. Dear Cleonicus, your kindneſſes to me are ſuch 
as I can never requite, but with the ſincereſt Love and 


Eſteem; they endear you to me in all the Characters of a 


Brother, a Friend, and a Tutor. But, as the Evening is 
now well ſpent, let us defer our further Thoughts to the 


next convenient Seaſon. 


; Cleen. * Tis true, my Euphroſyne, N ight, and Nature, 
call us away to reſt. The next Time we diſcourſe' of 
theſe Matters, we will take a regular Method of contem- 
plating Nature: ſurvey firſt the Heavens, then the Air and 


its Meteors; after that we will take a View of our Native 
Earth, and all its various Productions; and laſtly, we 
will recreate ourſelves with the delightful Diſcoveries of the 


Microſcope, and other curious Inſtruments by which Phi- 
loſophy has arrived at its preſent great Perfection. In 
the Courſe of theſe Meditations, we ſhall (in the TONS 
of Sir R. Blackmore) / 

See Thro this vaſ? extended Theatre, 

Of Skill divine, what ſh ning Marks appear 

Creating Paw'r is al around expreſt, 


The God diſcover'd and his Care confeſt ; 


Nature, are to be ſeen in the unparalleled Collection of 
the late Sir Hans Sloane, in the Britiſb Muſeum, and in 


1 


Nature's 


res 
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Nature's hi gh Birth her head nly Beauties ſhow, 


By ev'ry Feature we the Parent know. 


- 1 * 


25% expanded Spheres, amazing to the Sight, 
Aagmpicent with Stars and Globes of Light ; | 
' The glorious Orbs which Heav'n's bright Hoft compoſe, - 
The impriſon'd Sea, that reſtleſs ebbs and flows ; 
The fluctuating Fields of liquid Air, | 
Mitb all the curious Meteors hov ring there, 
And the wide Regions of the Land proclaim, 
The Pow'r divine that rais'd the mighty Frame. | 
| Ee | Creation. Pag. 5. 


DIALOGUE I. 


; Of ihe UNIVERSE, and the ſeveral SYSTEMS of 


the W oRLD. | 


wet: A 


4 Cileanicus. 


Gueſs at your Wiſhes, Siſter; this fine Day terminates 
in a fair and delightful Evening, which invites us to 
the Pleaſures of a Walk; you are ready to go, but which 
Way are you inclined to take, the Park, or the Fields, or 


along the winding Lanes ? 


Enpbroſynee The Park, this Evening, if you chuſe it, 
Brother. | | 
Cleon. With all my Heart, Euphroſyne; come on, and 


while we take a Tour about the large extended Plain, alk 
me any Queſtions your Curiofity may. ſuggeſt, 'and III 
_ endeavour to anſwer them the beſt I can. | 


Euphroſ. I thank you, Cleonicus ; I remember when we 
laſt diſcourſed together, you promiſed me a regular Ace- 


count of natural Things, and faid we ſhould begin with 


the Heavens; this ſeems an ambiguous Term to me; pray, 
what do the Philoſophers mean by the Heavens? | 
Cleon. They ſometimes mean the Sky or Firmament; 
ſometimes the Orbits of the Planets ; ſometimes the Space 
of one Syſtem ; and ſometimes of all the Syſtems in the 


VDniverſe. 


Euphroſ. That I may have yet a clearer Idea of what you 


35 intend, I muſt beg you to explain the Terms, Univer/c, 


. D 4 Syſtems, 
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Syftems, Space, &c. for I would willingly underſtand 

Things aright. | 5 
Cleon. By the Univerſe, my Euphroſyne, you are to un- 


derſtand the whole Creation of all Things, together with 


the every Way infinitely extended Space or Void in which 


they have their Exiſtence. 

Eupbroſ. If, as you intimate, the Univerſe be infinite, 
how do you think it is furmiſhed in the ſeveral Parts 
thereof, or is it all an empty Place beyond the Stars? 


Cleon. The Philoſophers of the preſent Age teach us, that : 


the Univerſe through all the boundleſs Space, is repleniſhed 
with Syſtems or Worlds of different Bodies. For by a 
Sy/tem, they mean a Number of Bodies which move about 
one common Centre or Point; and ſuch a Syſtem is what 


we call the World; and the moving Bodies of theſe Syſ- 


tems, we call Planets or Comets in ours. IT 
Euphroſ. Do the Philoſophers know any Thing of the 
ſeveral Syſtems or Worlds beſides our own? - 


Cleon. Not any Thing certainly; they only make pro- 
bable Conjectures at moſt, and reaſon from the Analogy 


they obſerve between ſome Things in our Syſtem, and 
ſome in theirs, which they think alike ; of which 1 ſhall 
be more particular when we talk of the Stars. 


Eupbroſ. You know beſt, dear Cleonicus, how to direct - | 


my Enquiries ; I am content therefore if I can but obtain 
a general Knowledge of our own World ; but what did 


Fou fay, that all the Bodies of our World were moveable. 
About a Center? | e 


Olen. Yes, all but one; and that one is it which poſ- 
ſeſſeth the Center or middle Point of the Syſtem, nearly. 
Eupbroſ. Before I can aſk you a Quſtion I intend, you 
Mmuſt, Cleonicus, tell me how many Bodies there are which 
Tompoſe our Syſtem or World? . 


Cleon. T hole whoſe Number is certain are, of the larger 


Bort, Six; i. Mercury, Venus, the Earth, Mars, Jupiter, 


and Saturn, beſides the Sun, which is far greater than them 


all. But thoſe Bodies we call Comets, or Blazing-/ters, are 
Fill more, tho' uncertain in Number. Beſides all theſe, 
there are a leſſer Sort of Bodies in our Syſtem which move 


about the larger, and they are called Satellites or Moons, 


of which we can fee but one with the naked Eye. 
- Euphreſ. But dear Cleonicus, are not the Stars _ 
3 4 „ i : tw1 | 
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twinkle all about us, and light us through gloamy Nights, 
2 Part of qur Syſtem ? | 8 | 


| Cleen. No; the Reaſon of which you will underſtand 


 by-and-by. | 


ger Then the Queſtion I wauld aſk, is; which of 
all thoſe Bodies you mention is that which remains at reſt 
in the Center of the Syſtem ? 


Clean. That is the Queſtion, indeed; you will not a 
üttle wonder, perhaps, to hear, that the moſt learned Phi- 
loſophers have been controverting this Point for above 


2000 Vears; Schools have diſputed with Schools; and 
many and different Syſtems have been formed to ſolve the 
Appearances and Motions af the heavenly Bodies. 


. - Euphroſ. I have read, I remember, - of the Syſtems of 


 .- 


; : Ptolomy, Tycho, and Copernicus ; IJ ſuppoſe yqu mean theſe 


among the reſt; do vou not, Cleonicus ® 

Clean. Yes, my Eupbroſyne, thoſe which you mention 
are the principal; beſides which there were ſome others, 
as of Kelper, Deſcartes, &c. from fach a Variety of No- 


tions, Sir Richard Backmore lays, 


The old and new Aſtronomers in ban 
Attemjt the heavenly motion to explain, 


But here Sir Richard was miſtaken ; for the new Aſtro- 


nomers have very ſuceeſsfully explained the heavenly 
Motion in every Are. 3 | 
Euphroſ. Tho' it may not be to much Purpoſe to have 
a large Account of all theſe Syſtems, yet I Thoald be glad 
juſt to know what they were, and how they differed from 
each other, in as few Words as. you can. | 


. Cleen. The Syſtem of the famous Zgyptian Aſtronomer, 
Ptolomy, was the molt groſs and vulgar : He ſuppoſed the 
Earth poſſeſſed the Center of the World, and that about it 
moved, firſt the Moon, then Mercury, then Venus; then 
the Sun, then Mars, Jupiter and Saturn; all in Orbs above 
each other; next abõve Saturn he placed the Firmament 
of the fixed Stars; and above theſe, two folid cryſtalline 
Spheres, one moving from Eaſt to Weſt, the other from 


North to South, and %% verſa. All theſe he included in 
that Sphere he called the Primum Mobile, or firſt Mover, 


which, by a daily Motion about it's Axis, carried the in- 


ferjor Orbs from Eaſt to Weſt once in 24 Hours. But 
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41 5 
= | this Hypotheſis was far from ſolving the Appearances f 
N the Heavenly Motions, and therefore is deſervedly thus 
1 | genſured by the aforeſaid Gentleman. NV | 
wt Fit Ptolomy his Schemes cele/tial wrought, hn W 
11 And of Machines a wild Proviſton brought. 8 
4 E - Orbits centric and eccentric he prepares, 
| l b Cycles and Epicycles, ſolid Spheres, ; 
1 d In Order placed, and with bright Globes inlaid. 
nt | F705 ſolve the Tours by heavenly Bodies made. 
| it : But ſo perplex'd, fo intricate a Frame, 
4 [ Ty later Ages with Deriſion name. 
Wil 'This Syſtem you have repreſented in the Diagram I have 
1 drawn for you (Plate I. Fig. .) and is evident by In- . | 
_': 1 = ſpection only. I | 6 
N 11 ; Euphroſ. It is 10; it is the Figure of the Heavens, \ 
433 which J have ſeen in every common Map. But fince \ 
un Tycho diſapproved of Ptolomy's Syſtem, I ſuppoſe he ad- 
11 vanceg, one more plauſible ; pray what was particular to 
VF) 3 „ | | NN, 
} Cleon. Tis faid, he placed the Earth in the Center of DIE 
£78 the Syſtem; and gave it only a diurnal Motion about its N 
Axis once in 24 Hours; though ſome ſay, he made the W 
WW | £axth to be abſolutely at reſt. About the Earth he re- 5 
43 ! | _ volved the Moon, and alſo the Sun, but then about the Sun 8 
T7 be placed the Orbs of Mercury, Venus, Mars, Jupiter, 8 
it - and Saturn, fo that they revolve at the ſame Time about ” 9 5 
; the Earth once in a Year, Thus Sir Richars Wa 
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Tb famous Dane, who oft the Nloderns guides, , 
o Earth and Sun their Provinces divides; 
Ib Earth's Rotation makes the Night and Day; 
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: De Sun revolving thro” the ecliptic Way, © | | 1 5 
1  Efetts the various Seaſons of the Har: e. To 
£124, I hich, in their Turn, for happy Ends appear. TY 
This enormous Conſtruction of a Syſtem of the World We 
I have repreſented alſo in a Scheme, for your more caſy nf 
apprehending it (Tig. 2. 0 8 N 
Eupbroſ. J am obliged to you for it, as it is not quite 
fo 25 to get an Idea of it without. This Scheme of 
the Heavens, if I remember right, is alſo exploded; but 
. forget the particular Reaſons thereof. 4 
Fj | e Cleon. 
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Cleons Becauſe in this, not only ſingle Planets, but a 


whole Syſtem is made to revolve about the Earth every | 


Year; which is an Effect ſo prodigious to anſwer an 
End much eafjer brought about by a more ſimple and 
natural Contrivance, that it has been juſtly rejected by 
the Moderns, who all agree to admit the Copernican Syſtem 


as the only true and genuine one, of which we will here= . 
after diſcourſe more particularly. 


8 
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tion, but they are all deceptive in ſome Meaſure; none more 
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Of the fallacicus Reaſoning. on which the Por- 


MAI HYPOTHESIS depends, 


Cleonicus. 


WE laſt Night had a pleaſant Walk, in which 1 


gave you a general Account of the Pralomaic and 
Tyconic Syſtems ; and as this Evening is like to prove very 
ſerene, if it be agrecable to you to take a Walk (after 
Tea) to the Villa beyond the Park, we will re- aſſume the 


Bauũbect of the Prolomaic Sytem, and conſider a little more 
nicely of the Merits of it. 


Euphroſ. With all my Heart, Cleonicus; and I ſhould 


be glad to know the particular Reaſons why this Syſtem 


comes into ſuch Diſcredit among the Learned, when it 
ſeems, for the moſt Part agreeable to the Senſes, and is 


_ often mentioned in the Holy Scriptures. 


Cleon. Neither of thoſe Arguments you now mention, 


my £ufhroſyne, have any weight with Gentlemen of 
Learning, nor yet with Ladies of goo Senſe; and 
you'll find yourſelf able, with a little 
they are not only abſurd, but even ridiculous; for you 


eflection, to ſee 


5 


may as well think every Thing true you hear, as that every 


Thang is / as you ſee it. 5 
Euphroſ. If we are not to believe our Senſes, Cleonicus, 


: pray, why were they given us, and by what are we to be 
informed? | 


Cleon. Our Senſes are the general Means of Informa- 
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"fo than the Sight. My dear Euphroſyne, you will find it 
a dangerous Thing to truſt your Hye-fght too far; our 
rational and diſcerning Faculties were given us for recti- 
fying the. Ideas of Senſes, and to diſcover Truth from 
Error. And herein confifts our Pre-eminence above 
Brutes. But to come nearer the Point. To ſuppoſe the 
Earth at Reſt, only becauſe it appears to be ſo, is the weakeſt 
Thing a Perſon can be capable of that pretends to any 
Reaſon at all. F 
Euphroſ. Why, Cleonicus, you ſeem very ſerious, and 
almoſt warm; if People are deccived by their Senſes, and 
impoſed upon by their Profeſſors, how can they help it? 
Clean. Very eaſily, my Euphroſyne, let them think and 
reaſon, and they will not be any longer the Dupes of 
Error and Impoſture. A common Sailor, who has little 
Reaſon enough in moſt of his Actions, would yet be 
aſhamed of ſuch an Abſurdity, as to conclude his Ship 
as at Reſt, becauſe it appears to be ſo. to every one 
within it. And therefore, Siſter, when you are diſpoſed 
to take a Voyage to France, you will have an Opportunity 
of being convinced that Bodies in Motion will appear to 
be at Reſt, and Objects at Reſt appear to move, and ſa 
you will have no further Difficulty in that Affair. 
Euphroſ. Dear Cleonicus, I hope you will find ſome 
more agreeable Way to convince me, than by ſending me 
to Sea; for though I ſhould like to make the Tour of 
"France, and to acquire ' philoſophical Experience in the 
Voyage, yet I cannot, by any Means, think of the terrible 
Element of the Ocean. 0 | VVV 
Cleon. Well, though it might anſwer a very good Pur- 
poſe for you to ſee Paris, eſpecially as you might then 
convince the Madames, that the Engliſh Ladies excel them 
as much in Genius and Faculties of the Mind, as They 
do them in the Frippery of Dreſs, and perſonal Decora- 
tions: Yet, to ſaye all this Trouble, we need only take 
4 Walk to yonder Hill, and our Purpoſe will be anſwered 
every whit as well. > ea 
Euphroſ. Indeed! Cleonicus; I ſhall gladly chuſe that Me- 
"thod rather than the other; but, pray, what curious Spec- 
tacle will there offer to confute ſuch a general Argument? 
Cleon. Come with me, and you will ſoon ſee, my Eu- 
Phroſne: V ou obſerre a Wind- mill is there placed on an 
” = = clevated 
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elevated Ground, and that there is a Ladder by which 


Ur you aſcend to the Door. Do you go up, and J will fol- 
.* low, when I have ſpoken a Word to one of the Millers. — 
m Well, I ſee you are ſeated, and ſurveying the ſeveral Parts 
ve of _ Machine; pray, how do you like being in a Wind- 
eſt Lupbroſ. Very well; I never was in one before; there 
ny js ſomething novel and ſtrange in the Structure, and I am 
greatly entertained with the Oddity of my Situation; but 
id - what amuſes me moſt of all is, the Motion of that large 
ad {quare upright Poſt; fee, how faſt it moves round 
= __ Cleon. The Poſt move Siſter! I ſee no Motion of a Poſt; 
ad : Euphroſ. Not ſee. the. Poſt move, Cleonicus! What has: 
of happened to you all at once? I hope you are not blind, 
tle can you ſee me?; W | wy 
he Cleon. Les, my Euphroſyne, with Pleaſure I ſee and 
ip. hear you too; but I ſee no Poſt move, really. . 
ne © fuphrofe Well, this is the moſt wonderful Thing Lever. 
* knew; for it has continued to move ever ſince I have been 
ty. ſpeaking to you about it, and I never ſaw any, Thing 
to | Bann in my Life than I ſee it move now. How is it, | 
ſa Brother, that you cannot ſee it likewiſe? I am amazed | 
| Cleon. Vou'll be further ſurprized, Euphroſyne, when I tell 1 
ne you, that though I ſee no Poſt move, I fee the Mill itſelf 
ne move, and that I ſuppoſe is morethanyoucan ſee; is1tnotſfo?. ö 
of Eupbroſ. Truly it is; the Mill move! I ſhould not have | | 
he thought of it, Cleonicus. I fit as perfectly at Reſt here as L | 
fe do in the Parlour at home, and ſee no Motion in any Thing | l 
EY but the Poſt; or is it all Enchatnment ? But hold, I re- | 1 
T- cCollect what you ſaid by the Way; I believe I have diſ- 
en covered the Plot. pt il 1 
m | Cleon. I dare ſay you have; the End of your coming | 
ey here is very well anſwered. Y ou, hereby ſee how very fal- - 
” laciaus the Sight is; you ſaw the Poſt in, Motion, the =” 
ke Mill at Reſt, as you thought; but now look out at this | 
ed Led little Window, Zuphroſyne, and you'll ſee the whole Reaſon | 
ol ſuch a ſtrange Illuſion; obſerve Rotate the Miller, by | 
NY means of that ſtrong Lever, turning the Mill round its 
"i | Axle, or upright Poſt, which, when you go down, you'll 
; 7 ſee is fixed immoveably in the Earth ; this they always do 
Yi to ſet the Sails againſt the Wind. And this real Motion of 
=: the Body of the Mill cauſes that very curious; and indeed, 
-d wonderful apparent Motion of the Sw:vel-pot. | 
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Eupbroſ. Jam perfectly convinced by this Inſtance of 
the Deception of Viſion; I could never have thought it was 
poffible in ſo great a Degree: 1 ſhall hence- forward have 
Reaſon to be more diffident, or leſs poſitive, with reſpe& 
to common Notions and ſenſible Appearances. 4 

Cleon. Very good, my Euphroſyne; it* was for theſe 
Purpoſes I brought you hither. You will now readily 
grant the Earth may appear to be at Reſt, and yet really 
move, and that the daily Motion of the Sun, Moon, and 
Stars, may not be real but apparent. | e 

Euphroſ. lam fully ſatisfied upon that Head: But what 
mult I reply to thoſe who fo religiouſly object the Scrip 


tures mefitioning the Motion of the Sun, and the Egrth at 


Reft ? | 


Cleon. Very little will ſuffice for an intelligent Perſon, 


and there is no reaſoning with others As the Penmen 


of the Scriptures never deſigned to give us a Syſtem of Phi- 
ebe or Afironomy, (which very probably they none of 
em underſtood rightly) ſo they every where accommo- 
dated their Diſcourſe and manner of ſpeaking to the com- 
mon Underſtanding and Apprehenfions of the Vulgar. 
And indeed, it would be extremely abſurd to act otherwiſe. 


Sir J. Newton always faid the Sun roſe and ſet; and had he 
been in Jeſpua's Place would have ſaid as he did — Sun, 


fand thou flill, &c. Beſides, how weakly do we argue 
from the literal Expreſſion . Scripture! Does it not fay, - 
in one Place, that the Earth is ſupported by Pillars? And 

in another, that he (viz. God) has hung the Earth upon 
nothing? How contradictious are ſuch Expreſſions! And 


indeed, this Method of treating the Scriptures is not only 


injurious to the Sciences, but even to Religion itſelf. 
Euphroſ. Vou have ſaid enough to ſatisfy me upon 
that Head, Cleonicus; and as it is far in the Evening, and 
we have a long Walk over the Park, let us ſet out; and 
when we come home, I ſhall be farther inquiſitive about 
this Matter. Th | 
Cleon. As much as you pleaſe, Siſter ; J fear it will be 
too cold for you ; put the beſt Foot foremoſt, and we ſhall 
ſoon be at home. i 5 ei e 
Euphroſ. I do not think of the Cold; my Head is employ- 
ed about the Mill; — but, among all the bright Stars that 
light us home, how many Planets do you fee, Clecnicus? 
: | a Cleon. 


pared me'to diſtinguiſh the 


7 
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leon. There are no leſs than three which offer them 


ſelves this Evening to the View, but one of them (7. e. 


Mercury) is now ſet; the bright Evening-/tar, which you 


| ſee low in the weſtern Hemiſphere, is the Planet Venus; 


and that pale-faced Planet which you ſee yonder, South! by 


75 Eaſt, is Saturn; and all the reſt are fixed Stars. 


Euphrof. So the £ vening-ſtar, that every body tees: ſo 
much Notice of, is a Planet, I find ; pray, Cleonicus, how 
am I to know a Planet from a Star at any Time? 
Cleon. Very eaſily, Siſter, two ways; one is, that every 
fixed Star twin#les, but a Planet never does. 

Euphrof. Indeed pray, _ can be the Reaſon of 
that Cleanicus@ 


Cleon, The Stars are only PE Point to Appearance, 
and therefore any opake Atom, or Particle, floating in the 
Air, is ſufficient to cclipſe, or cauſe a momentary D 


of them; and this, joined with the Agitation or Tremours 


of the Air, will cauſe that conſtant Twinkling in the Stars 


which you ſee: But the Planets, though ſmall, are ſtill 


bigger than thoſe Motes to the Eye, and therefore their 
Light will ſuffer little or no Dimimution! © 


Euphroſ. Very good; and, what, is the ſecond Thing 
that diſtinguiſhes a Planet from a Star ? 

Cleon. This, my Euphroſyne;'is the proper Criterion or 
Characteriſtic of a Planet, namely, a, Planet'is al ways in 
Motion from one Part of the 8 to another, and 


from thence it is called a Planet, Which in Greet ſignifies 


a wandering Star; now the other Stars are. all fixed, and 
keep the ſame Diſtances conſtantly from each other. 

Expbroſ Dear Cleanicus, ya u. have thoroughly pre- 

Planets from the Stars. 

have one more Queſtion to aſk you, and that ſhall 


be all for To-Night; What is the. Sky or Firmament? 


And why does it appear always of that equally round 
Form ? 


Cleon. The Sky, my Eupbroſyne,. 48 not any Thing 


5 real, but only the apparent Boundary 77 our Sight ; Space 


is every Way infinitely extended; but our Sight is ter- 
minated all round vs, 'at 2 forall but equal Diſtance ; 
and this 1s. the only Reaſon why the Firmament appears 
of a perfectly ſpherical, concave Figure; for the Sur- 


face of a Sphere is every where equally clan from 


the 
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the Center; and every, Man's Eye in the Center of his 
View; could he ſee farther - one Way than another, the 
avens would appear of an irregular Form, and quite 
lifferent from that beautiful Hemiſphere, or azure Ca- 
Py, Which conſtantly preſents itſelf to our View. — _ 
ruphroſ. Well, Cleonicus, how happy would it be it 
every Walk I took for the future were to prove ſo de- 
lightful and inſtructive as this ! But ſee.— the Candles are 
hghted, and Supper, I ſuppoſe; on the Table; we are at 
Home juſt in Times „ 
Cleon. We are ſo; we will now ſolace ourſelves with the 


Refreſhments of kind Nature, and To-morrow re-affume 


is Subject; for many Things remain for my Euphroſyne 


yet to underſtand. | 
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DIALOGUE Iv. 6 


A View of the demonſtrative Proofs of the F 1 2817 1 


of the PTrorlou AIG Hvror Ess, as repeſented 
in NEW PAN ETA RIU.“ 


RT EZupbroſyne. . 
EIS Morning, Cleonicus, T remember you told me 
1 we ſhould be employed in a more particular Con- 
fideration of the Ptolomaic Syſtem ; Pays in what Reſpet 
do you mean; 5 5 5 
Cleon. | mean, my Euphroſyne, to point out to you 
thoſe particular Phenomena of the Heavens, which are 
eaſy to be obſerved by yourſelf, or any one, and which 
do of themſelves ſeverally evince the abſolute Falſity of 


% 
is 


the aforeſaid Syſtem; and you'll not be diſpleaſed to have 


it eaſily in your Power to.refute any Hypothefis in half an 


Hour, which has been univerſally and ſtrenuouſſy mains 


tained for Ages paſt. . 


— At. 


— 


* The Reader, through this whole Dialogue, is to ſuppoſe, 
that the Piolomaſc Syſtem is repreſented by a new Planetarium 
with all the planetary Bodies, together with the Sun, revolv- 
ing about the Earth at Reſt in the Center; which Machine 
is repreſented in a general Manner in Plate II, 
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Luphroſ. Is this poſſible, Cleonicus? —This will be 
charming indeed !|—"Fhis will be doing great Things ſure 
en = 5 * | 

Cleon. Y ou will ſoon be fatisfied it is poſſible, by means 
of this Machine you ſee here, which 1s contrived for this 
very Purpoſe ; for by it you will fee both the Ptolomaic 
and Copernican Sy/tem repreſented, and by comparing the 

| Appearances in each of theſe with thoſe of the Heavens, 

you will obſerve ſuch a palpable Abſurdity and Repug- 
nance in the one, and ſuch a perfect Conſiſtency and 
Agreement in the other, as will leave no Room for the 
leaſt Doubt, that one is /purinus and {os and the other 
the genuine and true Syſtem of the World. 


Euphraſe Very good, my Cleonicus; but, pray, what do 


you call this curious Inſtrument? 


Cleon. It is called a PLANETARIUM 5 becauſe it exhibits 
à juſt View of the Planetary Syſtem, at leaſt what relates to 


the Number, Order, and annual Motions of tlie primary 


for the Wheel-work is calculated to a Minute of Time. 


Planets, all in fhe ſame Periods of Timeas in the Heavens; 
Euphroſ. Very good, Cleonicus ; I fee the ſmall Globe 
of the Earth in the Center, and about it ſive round Ivory 
Balls, which, I ſuppoſe, repreſent the five Planets; and 
a little Braſs Ball for the Sun, in the third Place from the 
Center; am I right, Cleonicus? | 
Cleon. You have a very juſt Notion of the Thing; you 


are perfectly right, Siſter. You farther obſerve, two Circles 


on the Surface of the Machine, one containing the 12 Signs 


of the Echptic, and the other the Calender of the Months 


and Days adapted to it, ſo that any Planet may be placed 
in that Part of the Ecliptic, or rather Zodiac, which it 
poſſeſſes for any Day of the Year, and ſo the whole Syſtem 


. 1 be adjuſted for any given Time. 6 


uphroſ. Well; and ſo by winding up the Machine, 


you put all the Planets, together with the Sun, in Motion 
about the central Earth, and thus you repreſent to me 


Ptolomy's Syſtem. * © | | 
Cleon. I do ;—and now you ſee them all in Motion. 


And the firſt Thing you ſee is an Argument which proves 
this Syſtem falſe, and that is, —that the two Planets next 


the Earth, Mercury and Venus, can never be ſeen beyond the 


Sun in this Syſtem. 


Vor. I. oo : 8 Eupbroſ. 
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Euphroſ. J plainly ſee it is impoſſible; becauſe their Or- 
bits are both contained within the Orbit of the Sun. But 
are they ſeen at any Time to go beyond the Sun, Cleonicus? 
Cleon. Yes, juſt as often as on this Side of it; as we 
ſhall have an Opportunity of obſerving ſoon. N 
Euphro/. Such an Appearance will give me great Plea- 
ſure, and be an undeniable Argument, of the Falſity of 
this Syſtem. e | 
Cleon. But you will find a ſecond Proof of the ſame 
Thing more, flagrant, if poſſible, than the firſt. For you 
fee the Sun, there, in the Mel, Siſter; —and if you look 
here, you will ſee the Planet Mercury in the Eaft, —And, 
again, there you fee the Planet Venus in the South. 
Now theſe are ſuch Aſpects and Poſitions of the Planets 
as never were ſeen by any Man. 8 | 
Euphroſ. If I take this Affair right, you mean to ſhew 
e, that if this were the true Syſtem, I might ſee (juſt 
after Sun · ſet, in a clear Evening) the Planets Mercury and 
Venus at any Diſtance from the Sun from Weſi to Eaſt, 
don't you, Cleonicus? Io | 
Cleon. That is the very Thing intended, my Euphroſyne; 
but you will eaſily recollect, that inſtead of ſeeing theſe 
Planets in every Part of the Heavens in a Star-light 
Evening, you ſeldom ſee them at all; nay, one of them, 
Mercury, fo ſeldom, that you never yet obſerved it in the 
leaſt ; and the other, Venus, or the Evening-ſiar, appears 
very rarely, being generally near the Sun ; and when far- 
theft, not more than about 47, that is, you never ſaw the 
{aid Planet farther from the /e:ting-Surx than about South - 
weſt; you never faw it in the South, or Eaftern Parts of 
the Hemiſphere in an Evening, which Phenomenon does 
therefore ingonteſtably prove the Abſurdity of this Syſtem. 
Euphroſ. J am convinced of it . I do not 
know that ever I ſaw the Planet Mercury; and as to Venus, 
I never ſaw her but in the Circumſtances you mention. 
But what is your next Argument againſt this Hypothe/rs? 
Cileon. The Earth being ſuppoſed the Center, the Planets 
will be in every. Part of their Orbits at an equal Diſtance, 
and therefore will appear equally big at all Times; but this 
is contrary to all appearances ; for the apparent Maznitude 
of all the Planets is conſtantly variable: Nay, fo great is 
the Difference in Mars, that at one Time he Ae as 
ERAS b | . 
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large as Jupiter, and at another Time ſo ſmall, that you 


cannot diſtinguiſh him from a fixed Star, but by his red 

Aſpect. „ 5 | 8 

| AE, If this be the Caſe, it muſt certainly be an 

indiſputable Argument againſt the. vgn Hypotheſis. 
Cleon. You will hereafter be fully ſatisfied, by your own 


Experience, that is really the Caſe; at preſent, that Planet 


is not in a Situation to be obſerved, but he ſoon will.— 1 


ſhall mention next another irrefragable Argument to the 
ſame Purpoſe. 


— You ſee the Planets in this Machine 
move with an uniform and equal Velocity in every Part 


of their Orbits. 


Euphroſ. 1 do ſo; they move neither faſter nor ſlower 
in one Part than another. | 

Cleon. But this is not the Caſe of the Planets in the 
Heavens; for they all appear to move there with very un- 


equal Paces; ſometimes they are very low in Motion, 


ſometimes very quick, and ſometimes they appear /tationary 
for ſome Time, or without any Motion at all. This you 


may be as eaſily convinced of as you can defire, in a few 


Weeks Time in the Planet Venus, which is now an 


Evening- ſtar, and very flow in moving from one fixed Star 


to another; but ſome Time hence, you will obſerve, ſhe 
has no Motion at all for ſeveral Days, then after that, 
you'll ſee her move very faſt back again towards the Sun, 
and be ſoon loft in his Blaze. In all which Obſervations 
J ſhall take particular Care to aſſiſt you, | 

Euphroſ. 1 ſhall be obliged to you, Cleonicus; and greatly 


_ © Pleaſed to obſerve ſuch curious Appearances of the Planets ; 


eſpecially as they will afford me ſuch ample Conviction 
of the Falſity of this Syſtem, which ſhews this, and every 
Planet moving conſtantly with the ſame even Pace. 

Cleon. There remains yet one more Obſervation to 
prove this Syſtem a moſt groſs and abſurd Hypotheſis, and 
that is—you obſerve, that a SpeRator on the Earth, in 
the Center, would view all the Planets moving one and 


the ſame Way continually, or from Wet to Eaſt ; dont 
you, my Euphroſyne ? | 


Euphroſ. Yes, I do very plainly ; Jam certain, from | 


what I now ſee, that the Planets muſt neceſſarily appear 
to move as they really do, ſince we are fuppoſed to be 


in the Center of their Motions. | 
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Cleon. Very good, Siſter; but if we are not in the 
Center of their Motions, they cannot then be ſeen to move 
as they really do; but muſt of Courſe appear to move in 


2 different Manner; and accordingly we always obſerve, 


that in the Heavens they appear to move ſometimes 
from //e/?7 to Eat, ſometimes from Ea/? to N eſt; and 
ſometimes to be Hatisnary, and have no Motion at all. 
Euphroſ. I make no Doubt of what you fay ; but you 
will readily ſuppoſe I am not 4/ronomer enough to have 
obſerved ſo much, Cleonicus. Pos j 
Cleen. If you have not, you eafily may, my Euphroſyne, 
at any Time almoſt ; but at preſent you cannot with for 
a better Opportunity; for the Planet Venus is now mov- 
ing very ſlowly towards the Stars Eaftward, therefore, 
the firſt Star-light Evening, obſerve her Diſtance from 
the next bright Star on the Eaſt, and you will ſee, in a 
few Days, that Diſtance will be diminiſhed by the Planet's 
Approach to the Star. 
Euphroſ. Well, that I ſhall ſoon do, and by that 
Means know ſhe moves Eaſtwards. But what is the next 
Thing to be obſerved, Cleonicus ? | 
Cleon. After you have ſome Time obſerved her Motion 
Eaſtward, you will find ſhe moves ſlower, by Degrees, 
till at laſt ſhe becomes /ationary, or without any Motion 
at all; and this you will perceive by her keeping at the 
{ame Diſtance from a fixed Star for ſeveral Days together. 
Euphroſ. Very good, Cleonicus, I ſhall endeavour to 
do that alſo ; and what remains then? | 
Cleon. After that, Siſter, you will obſerve that ſplendid 


Planet return again towards the Ves, and with a very 


quick Motion to meet the Sun, which ſhe will ſoon do; 
and thus you will obſerve, that ſoon after ſhe begins to 


be retrograde, the is loſt in the ſolar Rays; or ſets Helia- 


cally, as we call it. "Theſe Things you will find are all 
eaſy to be underſtood with a little Obſervation and At- 
tention ; and will be farther illuſtrated by Experiment, 
when I come to explain to you the beautiful Conſtruction 
of the Copernican, or true aer of the World, in ſome 
of our future Speculations on theſe Subjects. | 
Euphroſ. Well, you can't imagine what Satisfaction 
and Pleaſure it gives me to underſtand how poor and 
unworthy an Hypotheſis that of Ptolomy is; how very 
3 _ erroneous, 
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erroneous, groſs, and fallacious the Principles on which 
it depends; and how many, eaſy, and convincing Ar- 
guments we are ſupplied with, by Nature and common 
Senſe, to confute it. | | 
Clean. And, of Courſe, it muſt now appear wonderful 
to vou, that there ſhould be ſo. many Retainers to, and 
ſtrenuous Defenders of this abſard Syſtem. But what 
can be fajd of invincible Ignorance? It is to no Purpoſe 
to urge the Force of Senſe or Reaſon, nor even of Truth 
or Demonſtration againſt it. And therefore we mult leave 
them to the Dominion of Error, and ſtudy only the In- 
ſtruction of the happy few that are capable of Reaſon and 


Conviction.®* | 


_ 
* * 2 * 6.4 
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DIALOGUE x. 
A Brief Account of the SOLAR SYSTEM. 


Euphroſyne. | 
[\HE Morning having been advantageouſly ſent in 
a Refutation of the 1 Sytem; you are now, Clea- 
nicus, indebted to me a few Hours this Afternoon, for an 
Explanation of the true Syſtem of the World, according 
to your Promiſe. | 

Cleon. My Promiſe ſhall be always ſacred, my Euphro- 
ne, and with the greateſt Pleaſure I ſhall now explain to 
you what 1s the true State of Nature, with regard to the 
Mundane Sy/tem of planetary and cometary Worlds ; which 
has been ſometime called the Pythagorean, ſometimes the 
Copernican, now the Newtonian, and then the Solar Sy/tem. 
 Euphroſ. Pray, why was it called the Pythagorean 

Syſtem, Cleonzicus 5 | - 
Cileon. Becauſe, anciently invented and taught by that 
famous Grecian Sage, Pythagoras, and continued ſo to be 


f 1 $41 „ 


* The ſeveral Phænomena of the Prolomaic Syſtem, con- 
ſidered in this Dialogue, will 3 appear, if the Reader 
has his Eye upon the Diagram in the firſt Plate, (viz. Fig. 1.) 
where the Earth, the Sun, and Planets are ſo placed, as to re- 
preſent them ſeparately and diſtinctly to the View, | 
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by his Followers; but being loſt, in the Ignorance and 
Barbarity of ſucceeding Ages, it was again retrieved, and 
maintained by Copernicus, about 200 Years ago; and for 


that Reaſon was called by his Name. 115 


Euphroſ. And becauſe they placed the Sun in the Center, 
it was from thence called the Solar Syſſem, J ſuppoſe. 
Cileon. Lou are right, Siſter; and the Appellation of 
Newtonian, was given it from its being demonſtrated in 


every Part by that Prince of Philoſophers, Sir aac 


Newton, who firſt diſcovered the Powers employed by 
Nature; and by obſerving the Phænomena, explained 
and eſtabliſhed by that unerring Rule, all its Laws of 
Motion. Thus again Sir Richards 


The Maſters form'd in Newton's famous School. 
Who does the chief in modern Science rule, 
Erect their Schemes by mathematic Laws, 

And folve Appearances with juſt Applauſe. 5 


ZEuphroſ. Very a- propos, my Cleonicus; I find you are 
a Newtonian every inch of you. 8 : 
Cleon. Yes; and I expect to fee you proſelyted to this, 
not more modiſh than true- Philoſophy, before we leave 
the Subject. I can tell you, Sir //aac has no ſmall Party 
among the Principal of the Fair Sex. 1 
Euphroſ. I'm glad to hear it; I ſhall readily make one 
of the Number, if his Philoſophy be the beſt ; but I beg 
leave firſt to underſtand it, if I can, Cleonicus. | | 
Chon. Your Requeſt is very rational; one Proſelyte of 
the Underſtanding is worth twenty of mere Faith in 
Philoſophy. I ſhall endeavour to give you a juſt Idea 
thereof, and its ſeveral Parts, by a Scheme which I have 


drawn up for that Purpoſe, and which is nearly a true 


Repreſentation of the Solar Syſtem, in which you ſee the 
Sun poſſeſſes nearly the central Point, for Reaſons we 
ſhall hereafter mention. But the central Force, or Power 
of Gravity in the Sun, compounded with a projectile 
Force, there are found to revolve the fx Planets following, 
ix. the firſt, or neareſt Planet to the Sun is Mercury &; 
the next is Venus $ ; the third is the Earth, with her Maon; 


the fourth is Mars &; the fifth Jupiter A; the ſixth and 
laſt is Saturn h; theſe all move about the central Sun in 


different 
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different Spaces or Periods of Time, and in Orbits that 
are very nearly circular, or {ſuch as repreſented in this 
Scheme. „ 

Luphroſ. J obſerve you have made the Orbs of the 
Planets circular, but the Orbit of a Comet, I ſee, you 
have repreſented as Part of a very long Oval: Do all the 


Comets go round the Sun in ſuch oval Figures? 


Cleon. Yes, my Euphroſyne, they all move in Orbits, 
which are more or leſs oval, or (as the Aſtronomers call 
it) Elliptical; for what you call an ovel Figure, they al- 
ways call an Ellipſis. : 

Euphroſ. The Learned, *tis fit, ſhould be allowed a 


Diction above what is vulgar; but I take it then only as 


uncivil or ungenteel Uſage, when they amuſe us with 
unintelligible Terms ; fince we ought always to under- 


ſtand what is offer'd us to read. But this by the Way; 
pray Cleonicus, what do you intend by thoſe ſmall Stars 
round Jupiter and Saturn, in the Scheme? 


Cleon. They are little Moons, which the Aſtronomers 
call Satellites; theſe light thoſe diſtant Planets thro' their 
dreary Way; while others which are nearer the Sun, and 


have therefore a greater Degree of Light, have none of 


them, ſave our Earth only, which has but one. 
Euphroſ. Theſe, I preſume, are, all the great Bodies 
which compoſe our Syſtem, becauſe I ſee no more in the 


Scheme; but pray what have you done with all the Stars ? 
Do none of them fall to the Share of our World? 


Cleon. Fhey are all at a vaſt Diſtance from our Syſtem, 


and make no Part ef it; as you will ſee hereafter. You 
will caſt your Eye on the Diagram once more, and ob- 

| ſerve, that the Bulks, or Magnitudes of the Sun and 
_ Planets are there alſo repreiented. 


Euphref. J ſee it, I believe; does not the Orb of Saturn 


repreſent the Face of the Sun, and the ſeveral other white 
_ Globes the comparative Bigneſs of the Planets whoſe 
. Names they bear ? | 
: \ Cleon. Yes, my Euphroſyne, they do; they are here 


rawn in Proportion to the Sun, of more than eight Inches 
in Diameter, and from thence you obſerve how ſmall a 
Figure even the largeſt of them all makes in Compariſon 

of that glorious, central, ſolar Globe. 5 
Eupbroſ. Small indeed! I am almoſt aſhamed for our 
5 | Sn Earth; 
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Earth; really tis ſcarce viſible in the Syſtem. Heavens 
what a Buſtle do we Mortals make about this -Globe of 
Earth, when we ſee and conſider it alone; but how little 
a Thing does an Empire or Kingdom, nay, the Earth 
itſelf appear, compar'd with the whole Syſtem. 

Cleon. What you obſerve, my Euphroſyne, is very juſt; we 
learn by ſuch Reflections one uſeful Leſſon, that Things 
are great and ſmall only by Compariſon ; in regard to many 
other Properties of Bodies, you will find that this Doctrine 
will alſo hold good, as we proceed in our Speculations. 

Euphroſ. 1 ſuppoſe, the Diſtances of the Planets repre» 
ſented in the Print, are in Proportion to thoſe in the 
Heavens, are they not, Cleonicus? 

Cleon. They are "% as nearly as thoſe Diſtances are- at 
preſent known. In the Year 1761, when Venus appeared on 
the Sun's Face, the Diſtances of the Sun and Planets were 
pretty nearly determined; and they will probably be ſtill 
more accurately aſcertained from the Obſervations made 
on the laſt Tranſit in 1769, as it was much more favour- 
able for that Purpoſe ; as you will be further convinced of 
hereafter. We ſhall therefore conclude with a View of 
this Syſtem in Sir Richard's poetical Deſcription. 


This wide Machine the Univerſe regard, 
With how much Skill is each Apartment rear d; 
The SUN, a Globe of Fire, a glowing Mafs, 
Hotter than melting Flint, or fluid Glaſs ; 
Of this our Syſtem holds the middle Place. 
MERcuRIous neareſt to the central Sun 

Does in an oval Orbit circling run ; 

But rarely is the Object of our Sight : 

In ſolar Glory ſunk, and more prevaling Light. 
VENUS the next, whoſe lovely Beams adorn, 
As well the dewy Eve as opening Morn, 
Does her fair Orb in beauteous Order run. 
The GLOBE TERRESTRIAL next, with flanting Poles, 
And all its pond rous Load unwearied rolls. 

Then we behold bright 3 JovE, 

Sublime in Air, thro' his wide Province mode. 

Four Second Planets his Dominion own, 

And round him turn as round the Earth the Moon. 
SATURN revolving 1 in the hizheft Sphere 

. IWith yy ring Labour e his Tear. 
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\ 


DIALOGUE IV. 


The Truth of the SL AR SYSTEM demouſtrated Ly 
| the PLANETARIUM, 


Cleonicus. 
this deſcriptive View of the Solar Syſtem, I pre- 
ſume, my Euphro/ync,: you will be prepared to under- 
ſtand a Demonſtration of the Truth of it, by comparing 
the ſeveral Appearances of the heavenly Bodies with thoſe 
of this Syſtem, as repreſented by the Planetarium. 


Euphroſ. I make no Doubt, dear Cleonicus, hut I ſhall, | 


as you have a happy Method of repreſenting Things ſo 
natural and eafy-; eſpecially as 1 apprehend the Suhject now 
is butjuſt the Reverſe of what you ſhewed me before, when 
you refuted the Prolomaic Sy/tem, by the ſame Machine. 
Cleon, It is true, my Euphroſyne, Truth is but the Re- 
verſe of Error, at any Time, and to be convinced of the 
latter is more than half the Way towards a Diſcovery of 
the former. In order to this you obſerve, there is ſome 
Alteration made in the Face of the Planetarium. i 
| Zuphroſ. T do, Cleonicus, I ſee you have taken the Earth 
from the Center, and placed a large golden Ball in its 
Stead; alſo I obſerve, you have taken away the ſmall 
Braſs Ball from among the Planets (which before repre- 
ſented the Sun) and placed, in its Room, a little Ivory 
Ball, with Circles, ta repreſent our Earth, I ſuppoſe, as 
no more than a Planet; theſe are bold Innovations, 
Cleonicus, in a Syſtem of Worlds; but I know you are 
able to anſwer for them, when there is Occaſion. | 
Cleon Ves; while we are able to give a good: Reaſon 
for what we do, we are always ſecure and courageous ; 
*tis a prodigious Advantage to have Nature and Truth both 
on our Side; one ſupplies us with all the Powers of Logic 
and Rhetoric, and the other renders us always victorious 


and triumphant. This has been, and ever will be the Cafe 


of the Solar Syſtem, and all the other Parts of the New- 
tonian Philoſophy, fince they have been conſidered and 
treated in a proper Manner. | REY 
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Euphroſ. Well, Cleonicus, I find you are a Champion 
in the Caufe of Philoſophy; but put the Machine, if you 
leaſe, into Motion, and let us proceed to Particulars ; 
for I long to be inſtructed in this moſt beautiful Part of 


the Science. > | | | 
Cleon. I will. ——1I wind up the Spring, and you 
ſee all the Planets in Motion, at the different Diſtances, 
and Degrees of Velocity. 
Eupbroſ. I do, Cleonicus, with Abundance of Pleaſure; 
and 1 ſuppoſe, by this Means, I have now a proper Idea 
of the true Syſtem of the World ; or is there any Thing 


yet wanting? 


Clean. Yes, my Euphroſyne, too much is yet wanting 


to compleat a perfect Idea of the Syſtem, at leaſt, in one 
View—Nor is it in the Power of Art to ſupply every 
Thing. The proportionable Diſtances of the Planets, 
together with the true Proportion of their Magnitudes, 
can never be ſhewn in any Machine, but ſeperately they 


may; as you have already obſerved in the Plate of the 


Solar Syſtem. And I ſhall only here obſerve, that if the 
Magnitudes are the ſame as there repreſented, the Diſtance 
of the Earth from the Sun would be 83 Feet, and that of 
Saturn nearly 800, ſo that the Orbit of Saturn would be 
almoſt a Mile in Circumference, and conſequently no 
Planetarium can ever be made to expreſs the Proportion of 
Diſtances and Magnitude at the ſame Time. |; 
Euphrof. Jam convinced it cannot be done, Cleonicus, 
by what you have faid ; and one Thing I obſerve farther, 
and that 1s, it would be but of little Uſe if it could be made 
ſo large; fince then we. muſt be at the Trouble of walk- 
ing from one Part to another to view the ſeveral Bodies of 
of the Syſtem ;. for it is eaſy to fee, that Mercury, Venus, 
the Earth and Mars, would be all of them by much too. 


{mall to be ſeen at the Diſtance of Saturn, (and indeed 


the three firſt at Jupiter) without a Teleſcope. I proteſt, 
Cleonicus, I can ſcarce reflect on ſuch diminutive Con- 
fiderations of the Earth, without feeling ſome. Uneaſineſs; 
I am quite concerned, when I think what a mean, and 
almoſt pitiful Figure we make in the Syſtem. However, 
there is one Comfort, we are not the leaſt of all the 
Planets, 8 | 


Cleou. 
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Chan. No, no, Siſter, don't be diſcouraged; our Earth 
is a Planet of the third Magnitude, if that will afford you 


any Conſolation. —But let us attend to the Machine; you 


there obſerve one Thing right, viz. the Velocity of the 


Motion of the Planets, and conſequently, the Planets here 


finith their Periods ſooner or later, juſt as they do in the 
Heavens. And not only this, but every other Phænimenon 


is the ſame here as you obſerve it in Nature, as will be 


evident by conſidering them feverally, as we did when the 
Ptolomarc Sy/tem was repreſented, and confuted by it. 
 Euphro/. This I ſhall attend to with great Pleaſure; for 
it is {till a ſuperior Satisfaction to ſee ik Truth is, and 
the Ways and Means by which it is infallibly diſcovered; 
as our little mundane Syſtem, therefore, 1s all in Motion, 
pray, Cleonicus, proceed to Particulars. | 3 
Cleon. I will, my Euphroſyne, and begin with the Phe- 
nomena of Mercury and Venus, as before; only here you are 
ſuppoſed to be a SpeQator of «theſe Motions, from that 
ſmall Globe with Circles that repreſents the Earth ; and 
from thence you ſee thoſe two Planets in one Part of their 


Orbits paſs before the Sin, and, in the other Part, behind, 


or beyond it; and this is their conſtant Appearance in 
the Heavens. * E hs 


Euphroſ. I ſee it muſt neceffarily be ſo; and it is ſur- 
prizing to me, that ſo very plain a Caſe was not alone 


ſufficient to convince Mankind in every Age of the Truth 


of this Syſtem. _ | 

Cleon. The longer you live, the leſs you will be ſurprized 
at ſuch Things; you will find Ignorance, Prejudice, 
Party or Policy, always eclipſing the Truth, as Clouds do 
the "Boo tho bay are in themſelves the brighteſt Objects 
in Nature. You will find the next Phenomenon you 
obſerve is equally: coercive, if Men would reflect or attend 
to it at all, vi. that Mercury and Venus can never appear 
to us at any great Diſtance from the Sun ; Mereury not 


above 21 Degrees, and Venus not more than 47; and this 


— — 


* The Reader is here ſuppoſed to have his Eye upon the 


Diagram in Plate V. where all the Phænomena, mentioned 


in this Dialogue, are repreſented juſt as they are ſeen in the 


Planetarium. Thus, Phenomenon I, to an Eye placed on the 


Earth at T, the Planet Mercury at M and Venus at V, will ap- 
pear to paſs before the Sun; and at O and D they are be- 


Jond, or behind the Sun, if viewed from the ſame Place. 
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3 exactly with the Diſtances . the Sun in the 
Heavens when greateſt of all *. 
Euphroſ. I have hardly Geometry 3 to underſtand th 


meaſuring Diftances by Degrees; but, I eaſily fee the th 
Thing you drive at, and indeed you have already explain- ws 
ed it to me in a former Converſation. S 
Cleon. You will find, my Euphrohne, that very little 
Mathematicks is requiſite for underſtanding the Phæno- 1 
mena, when we come to explain it ſtill further by a proper 3 
Diagram, exhibititing the J heories of theſe two Planets; N 
and a particular Piece of Machinery added to the Orrery for 75 
that Purpoſe : The next Fhænomenon will create you no | : : 
Difficulty; for as you obſerve, the Diſtance of the Earth ne 
is perpetually altering, with reſpect to any Planet, I ſup- a 85 
pole, you have Philoſophy enough to ſee what will follow = 
from thence +, | ; 
Eupbroſ. Very plainly, Oleonicus; Thave,*tis to be hoped, 00 
common Senſe enough to know, that when the Earth is 5 
near to any Planet, — that Planet will appear larger than it To; 
will do when the Earth is remote from it, and thence I Us 
may infer, that the apparent Magnitudes of the Planets are 55 
; always variable; and fo, I ſuppoſe, you obſerve them to obſ 
be in the Heavens; for I remember well what you ſaid Jere 
_of the Planet Mars, when we conſidered the Phenome- | the 
non in Ptolomy's Syſtem, | he | 
Cleon.. 1 am glad to find you can ſo happily recollet, oy 
"and compare thoſe Appearances. We have, from the fame 
Principle too, the Solution of another common Phano- Oh 
menon of the Planets ; pray do you remember that alſo * a F 
Phenomenon II. If right Lines be drawn from the Earth 8 
at T, touching the Orbits of Mercury and J ends, in the Points Plan 
R and A, on one Side, and Z and G on the other, 'tis evident faſte 
thoſe Lines will be farther from the Sun, than Lines drawn to the 
- any other Points of thoſe Orbits, and conſequently, the grea 
: Planets, in thoſe Points, will be ſeen farther from the Sun at T 
than in any other; and the Angle STR will be found + 
about 21 Degrees, and the Angle 8 T A about 47. 40 
7 Phænomenon III. Tis evident, that as the Planet Mer- by C 
cury moves from M to H, N, I; and Menus from V to A, B, C, Ord 
they will appear leſs and leſs 3 and that their apparent Mag- to R. 
-nitudes will encreaſe as they move from O to K, P, I, and to W 
* D to E, E, G, towards the Earth at T; alſo fince the Earth Poin 
at T is about s Times farther from Mars at V, than it is muſt 


when at t, the ſaid Planet will appear 25 Times leſs in the 
former, than in the latter Situation of the Earth, |, 


ue; uſeful Science is of neither Sex, or any Party. 


that the apparent Moons of Bodies mult be greater when 
they are near than when they are very far off; and more- 


over, that their viſible Magnitudes and Motions are always 


greateſt and leaſt at the ſame Time. | 
Cleon. Very good my Euphroſyne ; there is ſome Plea- 
ſare in teaching Philoſophy to you, who will ſoon be 
Miſtreſs of many of the moſt uſeful Doctrines of the 
Science ; you already know the Reaſon why the Planets 
apparent Motions mult be very unequal ; but why they 
ſhould ſometimes appear ſtationary, or without any Motion 
for a Time, I do not expect you to apprehend ſo readily 
as yet; but hereafter you will fee no Difficulty in that. 
Euphroſ. I perceive Science is a gradual "Thing, . Cleo- 
nicus; nor do I expect to be wiſe all at once: I ſhall be 


very well fatisfied, if with Time, I can acquire ſuch a 


Competency of Knowledge as is fit for a Woman. 
Cleon. You ſhould fay, a reaſonable Being, my Euphro- 


But to return While the Planets. are in Motion, you 
obſerve, from the Earth they will be ſeen to move in di 


ferent Directions; for Inſtance, Mercury you ſee is now on 


the Left-Hard Side, or Eaſt, of the Sun; but from thence 
he moves on this Side of the Sun to the Weſt from 
that Weſtern Situation on the Right Hand, he moves on 
behind the Sun to the Eaſt Side, where he was before; 
ſo that in one Revolution, he is ſeen to move from EH 
to Ye/2, and from eſt to Eaſi+. 


= Phænomenon IV. In the Points of the Orbits where the 


Planets are neareſt, as at V and M, they will appear to move. 


faſteſt ; and vie ver/Z , at the remoteſt Voints O and D; alſo 
the Velocity of the Planet Mars at Y, will appear= 5 Times 
greater to the Earth at :, than it will do when the Earth is 
at T, and 5 Times the Diſtance as before. | 

+ Phznomenon V It is eaſy to obſerve in the Scheme, that 


to an Eye placed at T, the Planet Mercury, as it paſſes from R, 


by O, to Z, will appear to move forwards, according to the 
Order of the Signs, or from Weſt to Eaſt; but from Z, by M 
to R, it will appear to move the contrary Way, oz, from Eaft 


to Weſt, or be retrograde, Andalittle Wayon each Side the 


Points R and Z, wiz. from à to b, and-trom c to d, the Planet 


muſt appear ſtationary, or at Reſt among the Stars at Qand X., 
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| Eu phroſ. I believe Ido; for my Reaſon ſuggeſts to me, 85 
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Euphroſ. I ſee it clearly, Clæanicus, and I remember alſo; 


ou obſerved to me (in the other Syſtem) that this is the 


Caſe of all the Planets ; and I expect I ſhall he able to ſee it 
verified by ee actual Obſervations on the Planet Ve- 
nus, in a little Time, after the Manner you then directed me. 
Cleon. Y ou will then commence a Pra#ical Aftronimer, 
Siſter ; and indeed by a little Attention and Practice, you 
will find it not only eaſy, but pleaſant to obſerve all the 
Phenomena of the Heavenly Bodies to be the very fame 
as you have ſeen in this Planetarium ; and then you will 
be fully convinced of the Truth of this Syſtem. _ : 
Eupbroſ. J ſhall, nay, I am ſo already, Clenicus ; for! 
think it is impoſſible any one, who has ſeen all theſe Things 
ſo naturally, and, as it were, doubly repreſented, as I 
have, ſhould not be convinced, at leaſt, that the Earth is 
a Planet, and the Third from the Sun: But pray, 
Cleonicus, may not theſe Appearances happen to a Spe tor 
on the Earth at Reſt among the Planets, as well as on the 
Suppoſition of its Motion; if ſo, there will {till lie an 
Objection againſt the Earth's Motion. „ 
Cleon. Tis with great Pleaſure I hear you make this 
Queſtion, as you thereby diſcover almoſt a critical Saga- 
city in theſe Matters in ſo ſhort a Time, I anſwer, py 
E 5550 lane the Phenomena, tis true, would he the ſame 
to the 


happen at the ſame Times they now do, nor in the ſame 

Parts of the Heavens. | | 
Euphrof. 1 am very deſirous of ſeeing this illuſtrated, 

Cleonicus ; Can you ſhew it in the Planetarium? 


Cleon. Very eaſily; for I'll fix the Earth at Reſt in the 


Beginning of the Ecliptic, or firſt Point of Aries (as it is 
no Matter where) and bring the Planet Mercury in a right 
Line with the Earth and Sun; it is then in Conjunction 
with the Sun; then, putting the Machine in Motion, you 
obſerve that Planet in 88 Days, comes to the ſame Place 
Again, and therefore, if the Earth were at Reſt, the Time 


between two Conjunctions of the ſame Kind, would be 
Juſt equal to the Period of the Planet's Revolution, and 


always 


* 8 i. *** 


Gnce thoſe ſmall Parts of the Orbit do nearly coincide with 
the Tangent Line. But this Matter will be farther explained 


- a future Dialogue. 8 


arth at Reſt, as We have now ſpecified them; but 
you muſt know withal, that they would not, in that Caſe, 


AND LADY's PHILOSOPHY 37 


always in the ſame Point of the Ecliptic : Do you under- 
ſtand me? | 
Euphroſ. 1 muſt be very dull indeed, if I did not per- 
fectly well. —— | 25 | 
Cleon. Then -I put the Earth, as uſual, in Motion; 
ſetting out with the Planet ;—but you ſee, when Mercury 
returns to the ſame Point again, the Earth is gone, and 


the Planet keeps moving on till it overtakes the Earth.— 


Here you obſerve a Time, conſiderably longer than the 


Period, is taken up between the two Conjunctions, viz. 
more than 110 Days. | 

Euphroſ. I ſee it wonderfully plain, and alſo I obſerve 
the Earth has paſſed over about a third Part of its Orbit in 
the Time; and conſequently, I muſt needs know, that both 
the Time and Place of the preſent Conjunction are very 
different from the former; and therefore am neceſſarily 
convinced of the Motion of the Earth, as well as of all the © 
reſt of the Planets about the Sun, I fee the Truth, and much 
of the Beauty and Harmony of the Solar Syſtem; for which 
I ſhall be ever indebted to my dear Cleonicus. 

Cleon. They who contemplate Nature, my Euf hroſyac, 
always find their Admiration and Pleaſure encreaſing with 
their Knowledge; the more nearly we view her, the more 


_ engaging ſhe appears; and what you have yet ſeen is but, 


as it were, an Antepaſt of the ſublime Conſolations of Phi- 
loſophy, that will moſt certainly reward your future En- 
quiries, as you will acknowledge, when you come to under- 
ſtand the Doctrine of Eclipſes, and to be able to calculate one. 
Euphroſ. To calculate an Eclipſe! A ſtrange Thing to 
talk of for a /Yoman, Cleonicus. | | i 
Cleon. A Woman !— Why, this Voman- Hood of yours, 
ſeems to be mightily in the Way. I mult tell you once 
more, 


—— r A. et * 


* Phænomenon VI. In the Diagram, it is evident, if the 


Planet Mercury be in Conjunction at M, and the Earth at Reſt 
at T, it will be in Conjunction again, after one Revolution, 


in the ſame Point M, wiz. in 88 Days. But ſuppoſing the 
Earth and Planet go on together from the Points Tand M, the 
Planet will have made one Revolution, and Part of another, 
be fore it can get between the Earth and Sun; it will then be 
nearly in the Point $ and the Earth will be in &, about four 
Sigus diſtant from T, the Place of the former Conjunction. 
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more, my Euphroſyne, that it is at preſent quite out of the 
Queſtion; for if indulgent Heaven has favoured you with 
fuch mental Faculties and Powers as will enable yon to 
underſtand theſe Things, then why may you not with as 
good a Grace, and to as great an Advantage, addreſs yourſelf 
to ſuch an Undertaking? I know ſome Ladies, and doubt᷑ 


not but there are many others, who can calculate both a 
Solar and Lunar Eclipſe, and intend my Euphroſyne ſhall _ 


not be behind-hand with any of them. Nay, farther, | have 
a Sort of eaſy Philoſophical Geometry too, nicely adapted to 
the Genius of the Farr Sex, which will let you into the Ra- 
tionale, or Reaſon of every Step you take in fuch a Proceſs. 
Euphroſ. You have faid enough Cleonicus; if you en- 
large much further, you will furely make an Angel of me. 
Cleon. There is no Need of that, in the Judgment of 
fome People that you know in the World. ES 
Euphrof. Prithee hold thy Tongue, Cleonicus ;—and tell 
me what is in the Infide of this Machine of yours: Is 
there any Thing that I can underſtand by what Means 
you make Art and Nature ſo wonderfully agree? . 


Cleon. Yes, ſurely, and nothing {ſhall be denied to the 
Curioſity of my Euphroſyne ; I will take off the Top of 


the Machine, —and there you obſerve ſeveral Parcels of 
Wheel-work, great and ſmall—— Of the firſt, you ſee fix 

Wheels all fixed on one Arbor.— | 
Eupbroſ. I do, Cleonicus; and as they differ in Size, fo 
I obſerve they do in Number of Teeth, which ] ſuppoſe 
are ſhewn by the Figures ſtamped on each Wheel. 
Cleon. You are right, Siſter, and you farther obſerve, 
the Teeth of theſe fixed Wheels play in the Feeth of fix 
other moveable Wheels, all placed about one common 
Axle. — In cach of theſe Wheels there is fixed a long 


Pipe, or Socket, on the Top of which each Planet was 


fixed, as you faw on the Out- ſide of the Machine. — 

Eupbroſ. Y ou need ſay no more, Cleonicus, for I obſerve 
now how the Planets are made to move in general; for 
when the Set of fixed Wheels are put in Motion, the other 


Wheels are ſeverally moved round in different Times, I 


ſee by the different Number of Teeth in each. —— 
Cleon. Very well, my Euphroſyne, and in each Set yon 


obſerve the third peel from the Bottom in the ſame, and 
| | | has 


D 
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has the fame Number of Teeth, conſequently they go 
both once round in the ſame Time ; therefore may repre- 
ſent our Tear; for you ſee the Ball which repreſents our 
Earth is carried round on the Socket of that Wheel. 

Euphroſ. All this I ſee very plainly; and how then, 

Cleonicus ? : 6 | 

- Cleon. Then by the Proportion of the other Wheels, 
the other Planets are made to revolve in their proper 
Periods of Time. Thus, the firſt Wheel of 83 Teeth 

drives the firſt of the other Set of 20; therefore Mercury, 

on its Socket, muſt move a little more than four Times 

round, while the Earth moves once round ; for the Num- 

ber of Teeth in the two Wheels will always be as the“ 
Number of Days in the Earth and Planets Revolutions, 
that is, 33 is to 20, as 365 to 88 nearly; and therefore in 

88 Days, the Planets will make one Revolution about 
the Sun. I hope you underſtand me, Siſter ? 

Euphroſ. I do very well, Cleonicus ; and for the ſame 
Reaſon, I ſee the Period of Venus is to the Length of our 
Year, as 32 to 52; in Mars, as 75 to 40; in Jupiter, as 
84 to 7; and in Saturn, as 148 to 5. I ſeethe Reaſon of 
this Affair with much more Eaſe than I imagined I ſhould. 

Clean. Every Thing, my Euphroſyne, will be tolerably 
eaſy, when it is well repreſented; and rightly conſidered ; 
the Rationale of Things is not ſo very myſterious in ſuch 
Caſes, as is generally thought.——In the Barrel, you ſee 
there is a Spring, which by Means of a Fuſee, and its 
wheels, put the Work into Motion; as in a common 
Watch, or Spring Clock, and the Motion made equahle by 
a Regulator; So much at pteſent for the Mechaniſm of 
the Planetarium. We ſhall entertain ourſelves with a more 
immediate View of the great Bodies of the Syſtem, as we 


| have ts 2+ and the next fair Evening, I will ſhew 


you the Face of the Sun thro” a Teleſcope, when he is ; 
near ſetting, for then we have the moſt adyantageous View 
of that glorious Lamp of Day *. | 


1 


* The Reader will obſerve in Plate VI. that the 


r 


Moweable Wheel, | _ Fixed Wheel. | 
A S of 20 Teeth | is A M of 83 Teeth - 
B y of 32 | driven B I of 52 
C © of 50 by (CK of 50. 


Vor I. > þ D Moveable - 


ö — —  — —— 
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Moveable Wheel, Fixed Wheel, © . | 
D of 75 Teeth 1 18 DI of 40 Teeth . 
EA of 83 | driven] EH of 7 5 
F h of 148 | ay {Goof 5. 


Hence, if the Time of our Revolution of the Wheel C ©, 
which carries the Earth, be divided into 3654 equal Parts, or 
Days; therefore, ſince all the fixed Wheels make one Revolu- 
tion in the ſame ws it follows : 

That 83: 36684 | 87F= $ 's Period: 
. 32 : 3684 · : 224 = L's Period, 
10 3 3654: 687 = & *'s Period. 
&; 368k: 43324 = U s' Period. 

114 * 3052 © ; 19759 =. hs 1 8989 75 ' 


DIALOGUE VII. 
Of the 3 


| Cleonicus. ; 
| Ora forth, my Euphroſyne, and let us walk to yon- 

| der little Hill, on-the Summit of which, we ſhall have 
a delightful and inoffenſive Proſpect of the milder Sun in 
his ae and the ſky being ſerene, and free from 
Clouds, we ſhall ſee him ly make his Exit out of 
our Hemiſphere to that below. 

Eupbroſ. That to me will be a grateful Sight, my Cleo- 
nicus ; and I remember, in our laſt Converſation, you 
_ propoſed to contemplate the Nature of the Sun more im- 
_ mediately, when we ſhould next walk together. 

Cleon. Yes, I did ſo; and, as if apprized of our Deſign, 
he ſeems to offer himſelf for the Subject of our Specula- 
tion this fair Evening. His Face looks of an inviting 
Aſpect, large, red, and gently glowing ; which reminds 
me of the Poet's Deſcription: 

The Diſe of Phæbus, when he climbs on bigh, 
wi pears at firfi but as a blood-ſhot Eye, ; 

d ub n his Chariot dewnwards drives to Bed, 
- His Ball is with tbe ſame Sujfuſun red; | 


** 


* Theſe are the Numbers for the Wheels of Planctariums as: they have 
been hitherto made ; bur I have ety calculated other Numbers ay more 
TI for mt abr? | „ 
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But mounted high on his meridian Race, 
All bright he ſhines, and with a better Face. 
5, | DRYDEx's Ovin. 


Euphroſ. Well, the Sun, to be ſure, is a noble Subject 
of Poetry, as well as Philofophy ! But, pray, Cleonicus, 
can you tell me any Thing of the Original of the Sun, 
and of what his wonderous Body is compoſed? 

Cleon. Very little can be faid on that Head; Mofes, 
you know, informs us, that God, at the Creation, firſt 
called for Light, and then he made the Sun ; and *tis 
generally ſuppoſed, he made the huge Body of the Sun 


4 Kind of Receptacle, or Reſervoir of Light, from 
whence it might be diſperſed through all Parts of the 
| Syſtem; and thus the famous Milton has paraphraſed it 


in theſe excellent Lines. 


Then of Celeſtial Bodies firſt the dun, 

A mighty Sphere, he framed ; unlightſome finſt, 

Tho of etherial Mould: Bhs 1 the Moon 

Globoſe, and every Magnitude of Stars. 

Of Light by far the greater Part he took | 

Tranſplanted from her clouded Shrine, and plac' d 

In the Sun's Orb, made porous ta receive, 

And drink the liquid Light, firm to retain 

Her gather'd Beams : Great Palace now of Light; - 

Hither, as to their Fountain, other Stars | | 

Repairing in their golden Urns draw Light z 

And hence the Morning Planet gilds her Horns. 5 
PARADISE Lost. 


Euphroſ. And does not the Light, thus colleted, make 


the Sun's Body a Globe of Fire 


Cleon. Undoubtedly ; and the moſt intenſe and ardent 
Heat poſſible muſt be there conceived. 1 
Euphrof. 1 imagine ſo; for I have ſeen a Book in my 
Papa's Librarv, which was wrote to prove, that the Sun 
was the horrible Place which we call Hell. | 
Cleon. Tis certain, the Sun is both large enough, 
and hot enough; and if it be not there, tis hard to ſay 
were it ſhould be. Tis certain, however, if Mzlton 
be right, the Devil is no Stranger in the Sun; for in 
his vagabond Flight through our Syſtem, he makes him 
| -D 2 light 
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light on the Sun, and compares him to a Spot in his 


Surface. | 


| There lands the Fiend, a Spot like which perhaps 
Aſtronomer in the Sun's lucid Orb, 
Thro' his glaz'd optic Tube, yet never ſaw. 


Euphroſ. This is a Fancy in the Poet pretty enough; 
and now you talk of Spots in the Sun, pray what, and 
how many are they? Have you ever ſeen them, Cleonicus? 
Cleon. Yes, my Euphroſyne, very often; and they make 
a very odd Figure in the Sun's Face; their Number is 
very uncertain, being ſometimes more, ſometimes fewer, 
and ſometimes you will ſee none at all. | We 
 Euphrof. How big do they appear? 
Cleon. Some are large, and ſome ſmall; it has been 
obſerved, that ſome have been about a 3oth Part as wide 
as the Sun's Face. | 1 


Euphroſ. How do they appear ſituated there? | 

C leon. Sometimes many together in one Part, in an- 
other Part you ſee them ſingle ; but they are hardly ever a 
ſeen twice in the ſame Form, Magnitude, or Situation. 

Euphroſ. Why then they are continually in Motion, I l 
find; pray, is that Motion any Thing regular ? | 

Cleon. Yes, extremely ſo at all Times; they move, all | 1 


of them, from the Eaftern to the Metern Limb of the 
Sun, and that in the Space of 13 Days nearly. 
Euphroſ. When, and by whom were they firſt diſ- 3 
covered? N 
Cleon. By the famous 7:alian Philoſopher Galileo, in 
the Vear 1610. 
Euphro/. What do Philoſophers ſay they are? a 
Cleon. Why, I can aſſure you, dear Siſter, the Indian 1 
Kings, when here, were not more puzzled to account for OM 
the Nature, Appearance, and Diſappearance of the | 
Beauty- ſpots on the Faces of the Enp/i/þ Ladies, than the a 
Aſtronomers are to account for thoſe of the Sun. Some 
think they are not in the Body of the Sun, but are ſome 
dark Bodies, like Clouds, floating in an Atmoſphere about E 
the: Sun; and which, when before him, ſeem like Spots 
in his Surface. But others more probably ſuppoſe, they 
are really in the Sun, and occaſioned by an Eruption of h 
; Smoke, 


vr 
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Smoke, and other opacous Matter, in various Parts of 
his Surface; this, as it gradually ſpends itſelf, makes the 
Spots degenerate into others which look cloudy or miſty ; 
and in the laſt Place, the ſaid Calx, or dark Matter, 
being quite diffipated, an Erruption of horrid Flames 
ſucceeds, as in a Volcano, which make the bright and 


flaming Parts, that ſome have obſerved to come in Place 
of the Spots. This is the beſt Account, my Euphroſyne, 
that [ can give of the Solar TE 


Euphroſ. I thank you, Brother; but it would be a 
greater Gratification to have a Sight of theſe Spots; could 
you now ſhew them to me ? 

Cleon. Yes, very eaſily ; and 'tis what L intended, when 
we came out; for which Purpoſe, you ſee, I have brouglit 
with me this ſmall Teleſcope, in which 1 have put a 
ſmoaked Glaſs next the Eye, that the exceſſive DLO 


of the Sun might not hurt it in viewing him. 


Euphroſ. Dear Brother, I fee you are very careful to 
oblige me in every Thing; but the Sun is almoſt down, 
if you be not ſpeedy, we thall looſe Sight of him. 

Cleon. There is juſt Time enough; you will now ſee 
him alſo gradually deſcend the Horizon. Let the Tube 
be laid upon the upper Bar of mis Gate, it will juſt fit 
your Eye. 

Eapbref It does ſo indeed. 

Cleon. The Teleſcope is now right to the Sun ; put 
your Eye to the End. 

Euphroſ. J do.——— 

Cleon. Can you fee any Thing ? 

Euphroſ. Yes, the Orb of the Sun, prodigious large 
and bright. —1I ſee a Cluſter of Spots in the upper Part; 
I think there is about 11 or 12.—1 fee a very large one 
on the left Side, —and two more towards the Bottom.— 
*Tis an extreme Curioſity, indeed, but it makes my Eye 
ake. 

Cleon. Reſt a little, and then view him as he ſets.— 

Euphroſ. 1 will. —— But he ſeems now to touch the 
Earth I'll view him. 

Cleon. He is not ſo near the Earth i in the Glaſs. — 
Euphrof. He's yet a Foot above the Earth; Now 
he juſt touches it; —— the two Spots below are juſt 

"28g hid; 
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hid; 


the large Spot in the middle touches ;——is 


gone ;——the Cluſter begins to dip; — they are all 


down ;——the Sun is almoſt gone; ——there he is quite 
down,—— Well, of all Things I ever yet ſaw, this is 
the moſt delightful and raviſhing Sight! How prodi- 


2 


gious large he appears through the Glaſs ! Pray, can you 


tell how big he really is? a 


Cleon. Not certainly; becauſe his Diſtance from the | 
Earth is not certainly known; however, tis computed, 
that the Sun is in Diameter above Eight Hundred Tou. 


fand Miles; and if ſo, his Bulk will be a Million of Times 


greater than our Earth. 
Euphroſ. Prodigious ! I do not wonder you place him 


in the Center of the Syſtem ; it would be a monſtrous 


Piece of Contrivance, to make a Body ſo immenſely great 
as the Sun, move about the Earth, which in regard of 


him is fo very ſmall. 
Cleon. Y ou conceive very well of the Matter, Siſter ; _ 


ſuch Conduct, in forming a World, can never be ſuppoſed 
in the all-wiſe Creator, as would be inſufferable in a com- 


mon Mechanic. But that the Sun is in the Center of 


our Syſtem you have already ſeen ſufficient Proof. 
Euphroſ. And has the Sun, then, no Motion at all? 
Cleon. If the Spots are only Blemiſhes in the Sun's 

Face, and are fixed there as Patches on a Lady's Face, 


*tis certain, the Sun has a Motion about its own Center, - 


or Axis; and thatin about 25 Days 15 Hours. And this 


is now no longer an Uncertainty, but proved by the 


conſtant Uniformity of their Motion. | 
Euphroſ. But though the Sun may move upon its Axis, 
yet I ſuppoſe it to be at Reſt in the Center of the Syſtem, 
J mean, ſo as not to move out of it's Place, is it not, 
Cleonicus ? | | 
Cleon. No, Siſter, not perfectly at Reſt there neither. 
For you muſt underſtand, there is a certain Point, which 
is the true, or common Center of all the Planetary Motions, 


and this Point is at moſt not quite a Diameter of the 


Sun diſtant from it's Center ; about this Point, therefore, 


the Sun, as well as all the Planets, move ; but in what 


Time is uncertain. 
Euphroſ. Well, this Evening has been happily 7 ; 
fd 


%F we WW hd we 
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And now upon our Return Home, let me know what 
Kind of poetical Philoſophers we have; for I make no 
doubt but the Mules ſing very harmonioufly on ſuch a 
glorious Subject. | 

Cleon. Oh, very finely indeed; the great Works and 
Scenes of Nature, you'll find, are the moſt agreeable 
Themes of the Muſes ; they never ſing ſweeter than When 
they chant the Wiſdom and Magnificence of creating 
Power. Thus the Rev. Mr. Zrown : 


In the Beginning, the Almighty ſaid, 
Let there be Light; that Inſtant Darkneſs fled ; 
All radiant Day her roſy Beams diſplay'd, 
And the young World in ſplendid Dreſs array d. 
The blazing Sun, uprifing from the Eaſt, 
Like a young os Ln in his Glories dreſs d, 
His ſpiral Courſe thro' Voids immenſe begun, 
Ages to roll, and fwift as Time to run, 
Surveying, and ſurvey d, throughout the Vaſt 
Of the Creator's Works from firft to laſt. 
Or if, as more ſagacious Sages ſay, 
He ſtands faſt fix d amidſt a Flood of Day, 
Around his Orb harmonious Planets race, | 

y his Attraction mov d, thro" boundleſs Space. 

Hail ſacred Source of inexhauſted Light I 

Prodigious Inſtance of creating Might ] 

His Diſtance Man's Imagination foils ; 

His Numbers ſcarce avail to count the Miles. 

His globous Body how immenſely great ! 

How fierce his Burnings ! How intenſe his Heat! 
As fwift as Thought he darts his Radiance round, 
To diftant Worlds his Sy/ſtem's utmoſt Bound. 

Of all the Planets the directing Soul, 
That heightens, and invigorates the Whale. 


And Mr. Baker, in his Unzverſe : 


Along the Skies the Sun obliquely rolls, 
Fas Fs by Turns, and viſits both the Poles. 
Di rent his Track, but conſtant his Career, 
Divides the Times, and meaſures out the Tear. 
* „ 2 
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To Cumes returns, where freezing Winter reigns, =” N 

Unbinds the Glebe, and Ana us the Plains. 1 

The crackling Ice diſſolues; the Rivers florb- 1 
Vines crown the Mountain-Tops, and Corn the Vales 

below. | 5 | 2 

| , C 

Of his genial Influences and Virtue which he communicates | 

4 7 to the Earth. 15 7 

His Fires the gentle Flame of Life ſuſtain; N g 

Hence Men and Beaſts and the innum'rous Train 5 

7 Vegetables thrive ; hence ſpring the Pow'rs 55 

7 b 


ich breath in Animals, and bloom in Flow'rs a $ 


Prize-Verſes, No. IV. On Aſtronomy. 


el 
And Cowley thus : as. f. 
The glorious Ruler of the Morning, ſo A 
But looks on Flowers, and ſtrait they grow ; 30 tc 
And when his Beams their Light unf«ld, =] h 
Ripens the dull Earth, and warms it into Gold. 1 
| And of his Beams and Luſture, which enlightens the 4 
| whole Solar Syſtem, Mr. Hulſe thus poetically deſcants. Hl 
Around the Sun the Planets Orbs are hurPd, 
{ That Center, Eye, and Glory of the World. 
1 See from his Orb, array'd in all it's Pride, 
[| A ſpreading Luſtre fireems on ev'ry Side, 
'f | And in a Moment gild's the mighty Void! © 
| | His Orb fo rich, his Reams ſo ſwift and bright, 
Proclaim the Cod that made him infinite] 
= Euphroſ. As the glorious Orb of the Sun appears in 
1 all Ages the ſame, pray what did the Antients think of it, 
=_ Cleonicus? 5 | 
| Cleon. Think ! why they underſtood fo little of Nature, lo 
| excrcifed ſo little Reaſon, and were ſo very ſuperſtitious 
| and devout, that, in ſhort they made a Gop of him, 
+ and really worſhipped him as ſuch, under the Titles of 
1 Phebus, Apollo, &c. as you will find at large in the Pan- a 
( theon. And the Caſe is the ſame at this Day with the 
| barbarous Indians, Chineſe, and other Nations abroad. 
9 5 Nay, 
| 
| 
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Nay, our Sabbath 1s. called Sun-day, as being the Day 
appropriated to the Worſhip of the SUN by our 1dolatrous 


Anceſtors. the Saxons, 

Euphroſ. There's no Doubt but they worſhipped him 
as the God of Day, Light, and Heat; but what other 
Characters did he ſuſtain among them? 

Cleon. They eſteemed him alſo the God of Wiſdom and 
Harmony; they paint Apollo with his Harp; and from 
the conſummate Beauty, Order, and Regularity which 
they obſerved in the Diſpoſition, and Motion of the hea- 
venly Bodies, they afhgned them all to his Dominion, 


and thence their Poets are often chanting the Muſic of the 


Spheres, as we ſhall hereafter ſee. 
Euphroſ. Pray, Cleonicus, has the Sun any great Influ- 


ence on the Weather, by which its Alterations can be 
_ foretold? £38 


Cleon. Yes, Siſter, he has Influence enough on the 
Atmoſphere, -and his Heat is the general Cauſe of all Me- 
teors, and Variety of Weather ; and, indeed, by viewing 


his Orb thro' the Body of the Air, variouſly modified and 


altered by Vapours, they who are uſed to it, as Huſband- 


men, Shepherds, &c. may become ſo Weather wile, as often 
to foretel the Changes that will happen in it, And fo far 
the Precepts of Virgil are pertinent. Thus of the ring dun. 


— — The Sun, who never lies, 
Foretels the Change of Weather in the Skies. 
For if he riſe, unwilling, to his Race, 
Clouds on his Brow, and Spots upon his Face 
Or, if thre Mifts, he ſprots his ſullen Beams, 
Frugal HF Light, in looſe and ſtraggling Streams, 
Suſpect a driſling Day, with ſouthern Rain 
Fatal to Fruits, and Flocks, and promis'd Grain. 
Or if Aurora, with half-open'd Eyes, | 
And a pale, ſickly Cheek, ſalute the Skies; 
How ſhall the Vine, with tender Leaves, defend 
Her teeming Cluſters, when the Storms deſcend ? 
IV hen ridgy Roofs and Tiles can ſcarce avail © 
To bar the Ruin of the rattling Hail, 


Then of the ſetting Sun. 


But more than all, the ſetting Sun ſurvey, 
hen down the Strep of Heaw'n be drives the Day. 2 
+ 2 or 
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For oft ue find him finiſhing his Race, 


With various Colours erring on his Face; 
Tf firy red his glowing Glebe deſcends, 
High Winds, and furious Tempeſts he portends : 


He bodes wet Weather by his wat'ry Hue, 
Aud ftreak'd with red, a troubled Colour fhew ; 
That ſullen Mixture ſhall at once declare 
Winds, Rain, and Storms, and elemental War : 
What deſp'rate Madman then would venture ver 
. The Frith, or haul his Cables from the Shore ? 
But, if with purple Rays he brings the Light, 
And a pure Heav'n reſigns to quiet Night, 
No rifeng Winds, or falling Storms are nigh; 
But northern Breezes through the Þoreſl fly, 
And drive the Rack, and purge the ruffled Shy. 
The unerring Sun, by certain Signs, declares : 
What the late Ev'n, or early Morn prepares; 
And when the South projects a flormy Day; 
And when the clearing North will puff the Clouds away. 


But if his Cheeks are fwoln with livid blue, ; | | 


VIRG. GEOR. I. | 


Euphroſ. Well, this is very pretty, and, to be ſure, very 


poetical ; and ſuch Obſervations on the Sun are undoubt- 


edly of Uſe; but did they not go a Step farther, and ſup- 


poſe the Sun could alſo foretel future Events ? 
Cleon. Yes, my Euphroſyne, they did; and that to the 


utmoſt Superſtition of Aſtrology ; and indeed, we find ſo. 


great a Genius as Virgil, employing his Muſe on this 
vain and ludicrous Subject; for thus he proceeds, in the 
Place laſt mentioned. 


The Sun reveals the Secrets of the Sky, 
And who dares give the Source of Light the Lye? 
The Change of Empires often he detlares, , 
Fierce Tumults, hidden Treaſons, open Wars , 
He fir/l the Fate of Cæſar did foretel, | 
And pity'd Rome, when Rome in Cæſar fell, 
In Tren Clouds conceal'd the public Light, | 
And impious Mortals fear d eternal Night. 


But it is no Wonder, if we find Virgil making Divination 
the Subject of Poetry; nor is it impoſſible for ſo _ a 
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Man to be a little tainted with the prevailling Doctrine 
of that Age; and eſpecially, if we conſider that his 
Father is reported to have been à Servant to one of thoſe 


footh-ſaying Impoſtors. 


oY 


DIALOGUE VIII. 
Of the PLANET MERCURY. 


Cleonicus. 
HFHIS Morning, my Euphroſyne, proves according 
to our Wiſhes; the Heavens are clear, eſpecially 


towards the auroral Eaſt, and will preſent us with a good 
| bn ne Sp viewing that rare Curioſity, the Planet 
Mercury. He is now at his greateſt Diſtance from the 
Sun, and riſes before him. He now anſwers to his poe- 


Ye tical Character, of being the Herald of the Gods, and the 

J. Meſſenger of Apollo; for now, it ſeems, he does indeed 
precede his Sovereign, and proclaims to our diſtant He- 

1 miſphere the gladſome Approach of Day. 

J- ve. e Pray, Cleonicus, where is this extraordinary 

| Planet? I never roſe ſo early, with ſo much Pleafure, as 

10 I have done this Morning in Expectation of viewing him. 

—— Cleon. My Chamber- Window commands a Proſpect of 

78 all the Eaſtern Horizon; let us take a Telefcope, and 

15 from thence view him before the too great Brightneſs of 


the riſing Sun obſcures him. ; 
aan Let us haſten thither ; your Window 
commands the Earth as well as Heavens; but, pray, to 
what Part muſt I look to ſee this rare Object? 
Cleon. Let me ſee ;-—— Oh, yonder he faintly appears, 
Juſt over the Top ef the Elm; you'll ſee him, if you di- 
rect your Eye to that Tree. | 
Euphroſ. 1 ſee him; pray, take the Teleſcope, and 
direct it to him. | 8 
Cleon. Tis done, my Euphroſyne ; put your Eye to the 
| End of the Tube, and view the Harbinger of Day. 
IN Euphroſ. I ſee him;——he appears very ſmall, but 
a round, and ſomewhat globoſe ;——1 ſee no Spot, 
| " or 


8 


. 
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or any Thing befides a clear Circle of Light; ——he WF 8 
appears of a reddiſh Complexion in the Glaſs, tho? very 0 
pale without it ;——1 have loſt Sight of him, by moving 
the Tube. | 
Cleon. You have ſeen all that can be ſeen in him; and 10 
you may ſay now, you have once ſeen Mercury. | | 5 | 
Euphroſ. Dear Cleonicus, | am obliged to you for it. 1 . 
think vou ſaid, he was next to the Sun in the Syſtem. ” 
Cleon. He is ſo; and yet he is computed to be no leſs 
than Thirty-two Millions 1 Miles from the Sun. | _ 
8 mpb"l Indeed ! And, pray, can you tell me any T 
Thing of the Magnitude of this Planet? 
Cleon. Aſtronomers compute the Diameter of this 0 
Planet to be Two Thouſand Four Hundred and Sixty Miles; 
and, therefore, his Body will be a little above a 3oth Part 5 
as big as our Earth. | 17 t 
Eu phroſ. I think you obſerved to me, his Nearneſs to ” 
the Sun is the Reaſon why he is with ſo much Difficulty, Ko 
and ſo feldom ſeen by us. 5 . 
Cleon. I did ſo. He is the neareſt of all the Planets hw 
to the Sun; and his Orbit ſo ſmall, with Regard to the WU » 
Diſtance of the Earth, that when he is in that Part of Pe 
his Orbit wherein he appears fartheſt from the Sun, that T; 
will ſeem but a ſmall Space in the Heavens; and fo muſt f 
be taken juſt after Sun-ſet, or before Sun-rifing, accord- ol 
ing as he is Eaſt or Welt of the Sun. ſh 
Euphroſ. 1 remember you told me, when you ſhewed 4 


me the Motions of the Planets in the Planetarium, that h 
you could aſſiſt me yet farther by a Scheme, in under- 1 
ſtanding what relates to the Motion and Aſpects of the 


Planets ? Have you any ſuch Thing by you, Cleonicus ? ” 
Cleon. Yes; I have a Diagram of the Orbits of the 5 
Earth, Venus and Mercury, with the Sun in the Center 65 
| | Here it is. | | = f ö 
| | Euphroſ. Very good; I ſee the Earth at T in the Outer- 15 
n moſt, and the Letters N, E, 8, W, I ſuppoſe denote the "ba 
| North, Eaſt, South and Weſt Points of its Orbit; am I 5 
| right ; | 
= Cleon. Yes, my Euphroſyne ; you will eafily apprehend 8 
I! | the Theory of two pon Planets, Movers al Venus, "2 
[+ from this Draught, I find. | ks 
I! Euphroſ. Cleonicus, don't flatter me. In that inmoſt 
5 Fe Circle 
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Circle or Orbit, the Globes that I ſee at M, N., OP 


Sc. I ſuppoſe repreſent Mercury in ſo many Points of his 
Orbit, do they not? | 
Cleon. Yes, they do; and firſt, when Mercury is in 
the Point M, he appears to the Earth at I, to be in the 
ſame Part of the Heavens with the Sun, and ſo is ſaid to 


be conjoined with the Sun; from whence that Point is 


called the inferior Conjunction of the Planet. 
Euphroſ. Since the Planet is then between the Earth 


and the Sun, does he not appear to go acroſs the Face of 


the Sun? 

Cleon. Sometimes it ſo happens, but very ſeldom; be- 
cauſe Mercury does not move in the Plane of the Earth's 
Orbit. When he chances to traverſe the Sun's Face, he 
appears like a black Spot in the Sun; thus I faw him in 
the Yars 1736 and 1743; and he may be ſeen again in 
the following Years, v/z. 1782, 1789, in October. And 
in the Years 1753, 1780, 1799, in the Month of April, 
he will tranſit the Sun's Diſk, as the great Dr. Halley has 
certainly predicted. | | 

Euphroſ. It ſeems to me from the Scheme, that the 
Planet muſt be again in Conjunction with the Sun in the 
Point O of its Orbit; for they are there both in the ſame 
Line from the Earth. 

Cleon. Tis very true; and that is called the ſuperior: 


Conjunction of Mercury. In that Situation he is never 


ſeen; for he either goes behind the Sun, and ſo is totally 
eclipſed ; or if not, he is ſo near the Sun, and ſo ſmall, that 


he is wholly extinguiſhed by the Sun's tranſcendent Light. 


Euphroſ. Does not the Difference of his Diſtances in 
theſe two Conjunctions make a proportional Difference in 
his apparent Bulk? I think you told me fo, Cleonicus 

Cleon Yes, I did; for as he is above twice as far from 
the Earth in the Point O, as when he is in M, ſo he appears 
four Times as big in M, as he does in O, as they find, 


_ who have obſerved him in theſe Places with good Tele- 


ſcopes. The Poſitions of the Planet at N and P, are thoſe 
in the middle Points between the Conjunctions. | 
Euphroſ. But how comes it to have that particular Si- 

tuation at R, in the Scheme ? E722 
Cleon. Becauſe that is a Part of the Orbit in which 
he appears to be at the greateſt Diſtance from the Sun, 5 
| 7 | which 
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which he poſſeſſes at this Time; for a ſtrait Line T R, 
drawn through the Centers of the Earth and Planet, does 
but juſt touch its Orbit. In this Caſe, he is ſaid to be 
in his greateſi Elongation from the Sun. 7 

Euphroſ. 1 believe I apprehend you; for a Line joining 
the Center of the Earth and Planet in any other Situation 
H 1, would be nearer the Sun. But, which Way does 
the Planet move in its Orbit ? 

Cleon. I thought your Memory would have let nothing 
flip; but you will eafily recolle&, that it moves from 
M to R, and ſo by N to O and P. That is, it moves 


from the North to the I gſt, to the South and Eaſt, if I 


a 


may be allowed ſo to exprels it, | 

1 Then I fee, while Mercury paſſes through the 
Right- hand Half of its Orbit from M by N to O, he will 
be ſeen on the Weſt fide of the Sun; and while he 
marches through the other Half OP M, he will appear 
Eaſtward of the Sun. 4 

Cleon. Very right, my Euphroſyne, ; he will ſo; and 
therefore from the Time of his inferior to his ſuperior 
Conjunction, he will riſe and /et before the dun; but from 
his ſuperior Conjunction to his inferior, he will riſe and 
ſet fe the Sun; in which Caſe, he will be viſible only 
mn t 
he can be ſeen only in the Morning. 

Euphrof. This is all very plain; and I remember you 
told me in a general Way, that he made his Four about 
the Sun in 88 Days; but, pray) what is the preciſe 
Time of his Period? | 2 

Cleon. Mercury revolves about the Sun in the Space 


of 87 Days, 23 Hours, and 16 Minutes, wherefore the 


Year to the Mercurians is about one Quarter of our Year. 
Eupbroſ. Now you talk of the Inhahitants of Mercury, 
pray, if there be any, how is it poſſible they ſhould en- 
dure the exceſſive heat of the Sun there, being ſo near to 
him. 3 
Cleon. The Heat there muſt be about ſeven Times as 
hot as our Torrid Zone; but the Bodies of Animals and 
Vegetables, if any, muſt be tempered accordingly, to ſuſtain 
it. It is an equal Taſk to Omnipotence to make a Claſs 
of Beings as fit to. endure one Degree of Heat or Cold, 


38 angther. Mr. Baker has ſome fine Lines on this Head. 


Firſt 
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e Evening; in the other, (which is the preſent Caſe) 


A LLES 
FR 


AND LADY's PHILOSOPHY. 


Firſt MERCURY, amidſi full Tides of Light © 
Rolls next the SUN, thro' his ſmail Circle bright, + 
All that dwells there muſt be refin'd and pure 
Bodies, like ours, ſuch Ardour can't endure. 
Our EARTH would blaze beneath jo fierce a Ray, 
And all its Marble Mountains melt away, Univerſe. 


Alſo, thus Mr. Brown, in his Prize-Verſes on Aſtronomy: 


In the near Neighbourhood of Phœbus Car 
Rolls, fwifily circling, the Mercurial Star; 
Obſcure he moves, immers'd in Floads of Light, © 
And ſeldom greets the nice Obſerver's Sight: 
Then moſt conſpicuous, when th* eclipſing Moon, 
With interpoſing Shad: w, veils the Sun. No. IV. 


And again in No. III. „ 


Firſt verging on the lucid Faunt of Day, 

Bright MERCURY diredts his circling May; 

In three ſhort months he rounds the ſolar Sphere; 
His Seaſons ſhift, and ends his tranſient Year. 


Euphroſ. J ſuppoſe it was from this quick Motion of 
his, that he obtained the Poſt held among the Gods; at 
leaſt, I learn this Hint from the Pantheon, in which I have 
been pretty converſant fince you referred me to it in our 


| _ laſt Conference about the Sun. 


Cleon. Yes, he was, from the Velocity of his Motion, 
conſidered Mythologically, as the Meſſenger of the Gods, 
by the Poets of the fabulous Ages; his Office was de- 
noted by emblematical Wings on his Head and Feet, 


and his Caduceus, or Rod of Authority, entwined by 


two winged Serpents, which he carried in his Hand; 
and thus he is deſcribed by Virgil, when ſent by Fu- 
piter to prepare a kind Reception for Æneas among the 


Carthaginians. 


Down from the Steep of Heav'n Cyllenius fizes, 
And cleaves with all his Wings the yielding Skies : 
Soon on the Lybian Shore deſcends the God; 
Performs his Meſſage, and diſplays his Rod. 

5 | | | IENEID I. 


* 
* 


_._. ſome 
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Some Time after, he receives a Commiſſion from Ju- 
piter, to order ÆAneas to retreat _ Carthage, in hy 
following Lines : : 


He calls Optlenitinpn and the God attends ; 

By whom his menacing Command he ſends. 

Go, mount the weſtern Winds, and cleave the Sky, 
Then, with a ſweet Deſcent, to Carthage fly 3 
There find the Trojan Chief. 


His Inſtructions given, 


Hermes obeys ; with golden Pinions binds + 

His flying Feet, and mounts the Weſtern Winds: 

And whether &er the Seas or Earth he flies, 

With rapid Force, they bear him down the Skies: 

But firſt, he graſps within his awful Hand. 

The Mark if Si reign Pour, his Magic Ind: 

With this, he draws the Ghz/ts frow hollow Graves, 

With this, he drives them down the Stygian Waves; 

With this, he ſeals in Sleep, the wakeful Sight ; 

And Eyes, tho clos'd in Death, reſtores to Liebe: . 
ExEID IV. 


DIALOG U-E n. 
Of the PLANET VENUS. 


Ge 
E AR Cleonicus, this 3 you entertained 
me with an Account of the Planet Mercury; and 
if you think fit, we will ſpend this Evening in difcour- 
fing of Venus, which you ſaid was next to . in 
the Syſtem. 


Hne; and it happens very opportunely for us, that Venus 
; is now alſo in her greateſt Elongation, or fartheſt Diſtance 
5 from the Sun, and therefore will; in this clear Evening, 
. . afford us a moſt fplendid Appearance. It is but ſtep- 
= Without-doors, and looking Weſtward, Pr lee 


er Ladyſhip very brilliant. 


Cleon. Nothing will be more agreeable to me, Euphro- 


— 


1ed 
nd 
ur - 

in 


ro- 
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nce 
ing, 
tep- 
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the laſt and preſent Dialogue. 
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Eupbroſ. I believe I do; for I prefume'it is that large, 
bright Star, that appears alone in the Heavens over 


yonder Hill. 5 Ve | 5 
Cleon. Ves, that is ſhe ; let us take a Walk to the Hill, 

and there view her with the Teleſcope on the fame Gate 

we viewed the Sun. | 8 


Euphroſ. With all my Heart, dear Cleonicus; core 
away; I long to ſee her Face in the Optic-Glaſs. 12 5 


Cleon. As we go over theſe three or four pleaſant 


Fields, let us view her Orbit in the little Scheme we 


uſed in the Morning. Here it is.“ 

Euphroſ. Very good; I fee Venus's Orbit ;—it is that 
which lies between Mercury and the Farth. 

Cleon. It is fo; and for that Reaſon, ſhe has the 
ſame Appearance with Reſpect to the Earth, as Mer- 


cury had, viz. ſhe has an inferior Conjuntion at V, and 


a ſuperior One at D; and while ſhe paſſeth from V by 
B to D, ſhe is ſeen at the Earth T on the Mes. Side of 
the Sun; and while ſhe goes from D by F to V, ſhe ap- 
pears on the Eaſt- Side of the Sun. | 
Euphroſ. Then alſo, when the is Weſt of the Sun, 
ſhe rites and ſets before him; and when Eaſt, the ſets and 
riſes after him, as you ſaid of Mercury; I preſume I am 
right Cleonicus. 1 bh —?„r„v 
Cleon. Very right, Siſter; and for that Reaſon, ſhe 
appears, in the firſt Caſe, only in the Mornings, and in 
the. latter, hoy in the Evenings; on, which Account 
(becauſe ſhe is bright and appears firſt) ſhe is called the 
Morning and the Evening Star, by Way of Preheminence. 
Accordingly Mr. Baker thus deſcribes her: £7 


Fair VExus next fulfils her larger Round, 

With. ſofter Beams, and milder Glory crown'd ; 
Friend to Mankind, /he glitters'from afar,” 

Now the bright. Ev'ning, now the Morning Star. 


ET A It | UniveRsE: 
Eu m_ On the fame account, I ſuppoſe, it was, 


that ſhe 


ad the Name of Phoſpher and Veſber, among 
o 1. eee „ I, 


The Reader is referred to Plate V. Page 25, for every 
Thing that relates to the Theories of Mercury and Venus in 
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the heathen Poets ; for you muſt know, T am now ſo 

well read in the Pantheon, that I can quote Chapter and 

Verſe for almoſt any Thing you find in the Heavens. 
Cleon. Thus it was, indeed; for when ſhe was the 


Morning Star, the Greeks called her , 50h, and the 


Latins called her Lucifer, both which Names import 


ſhe uſhered in the Light, and Day; and when ſhe was 
the Evening Star ſhe was called Veſper, and Heſperus, 


by the Greeks; which Names alſo fignify the Evening, 
or Cloſe of Day, among thoſe People. Thus Mr. Brown. 


But ſe: ] hw gentle Veſper, ſweetly gay, 
Leads the fair Ev'ning with her filver Ray, 
Noto gilds the Night, now uſhers in the Day. 


Prize Verſes, No. I. 


And again, 2 
See 1 Venus next reveals her pleaſing Ray, 
Now leading on, now clofing up the Day. | | 
Term'd Phoſphor, when her Morning Beams h yields, 
And Heſp'rus, when her Ray the Eo ning gilds. 


2 


Prize Verſes, No. IV. 


Euphroſ. Give me the Diagram once more, Cleonicus, 
there is one Thing which does not appear to me very 
lain yet, and that is this; you often ſay, that the 
lanets all move from the JP hy the South to the Eat, 
and from thence by the North to the Meſt again; but if lo, 
as I know they do, and ſaw very plainly. in the Plane- 
tarium, how is it they appear to go backwards in the 
Heavens ? I remember, you told me, I ſhould be better 
enabled to underſtand this Matter by a proper Diagram. 
Cleon, I did, my Euphrofyne ; and you will find it eaſy 
to conceive by attending to the Scheme (Plate V.) in the 
Js. 5%, Manner, vs. 1 | 
Fi, While Venus moves from her greateſt 1//tern 
Elongation A 8 B, D, and F, to her greateſt Eaſtern 
Elongation at G, the e Motion is the fame Way 
as the True; and then ſhe is ſaid to be diret in Motion. 
Secondly, But when Venus moves from G by V to A, 
ſhe will appear to an Inhabitant of the Earth at T, to 
move back again from Eaſ to Yet; which is contrary 10 
ber true Motion, and ſhe is then ſaid to be Retrograde. 


Ter 
tern 
N ay 
on. 

} A, 


to 


7 


LY Is 
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Thirdly, When ſhe is about the Points G and A, The 
will not appear to move at all for the Space of a few 
Days; and then ſhe is ſaid to be Stationary. This will 
more eaſily appear, if you conſider, that the Planet is 
ſeen by a Ray of Light coming from it to the Spectator's 
Eye at T, as TA, FB, TC, , , Now: me 
Planet at A makes the Ray TA fall fartheſt of all from 
the Ray TS, which paſſes through the Sun; and thence 


| . the Planet, in that Situation, is faid to be 9 of all 


elongated from the Sun. As it paſſes from thence to B, 
the Ray TB comes neareſt to TS, or the Sun; and, 
{till nearer, when arrived at C, and quite in Conjunction 
at D; and after that, the Planet carries the Ray from 
the Sun on the other Side towards the Eaſt, till it arrives 
to the Situation G; in which Point the Ray TG makes 
the greateſt Angle of Diſtance on that Side with the 
Ray TS. After this, as the Planet goes on from G to 
V, the Ray returns back, and makes the Planet retro- 
* to the Sun; and as it proceeds from V to A, the 
ay goes back ſtill, till it arrives at its firſt Situation at 
TA; and then it goes forwards as before. : 
Euphroſ. J underſtand perfectly well what you have 


ſaid; and the fame Things I ſee true of the Planet Her- 


cury, Viz. that he is ſeen at the greateſt Diſtance from 
the Sun on the Weſt by the Ray TR, which ſhews 
him among the Stars at Q; and on the Eaſt by the Ray 
TZ, by which he appears in the Heavens at X; and 
that during his Paſſage from R by O to Z, he is direct 
in Motion; but while he moves from Z by M to R, the 
Ray goes back. again, and ſhews the Planet retrograde 
from X by W to Q. I believe I am right, Cleonicus, 
and that I ſhall be a Piece of an Aſtronomer by-and-by. 

© Cleon., You take Things ſo readily, my Zuphroſyne, 
that I make, no doubt of your being an Adept in the 
Science ſoon ; however, one Thing you have not obſer- 
ved, viz. that fince Mercury appears to deſcribe the ſame 


Space in the Heavens QX, while he deſcribes very une- 


qual Parts of his Orbit ROZ and Z MR, he muſt 
neceſſarily appear to move much /ower, when he is direct 
in Motion, and ſwifter, when he is retrograde; which is 
ſtill more evidently the Cafe of Venus, where the Arches 
„ of ADG 


ingly Mr. Brown 
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AD G and G v A are much more unequal —Accord- 


She forward mives, now pauſing, fix d appears, 


Or wand ring retrograde among the Spheres. 
Prize Verſes, No. IV. 


But we are now arrived at the pleaſant Eminence which 
commands in ſo fine a Manner, the Weſtern Horizon. 
See the illuſtrious Star! how bright ſhe ſhines in De- 
hance of the Twilight, which veils as yet, the more diſtant 


Stars from Sight. 


Eupbroſ. J ſee her, exceeding bright indeed! and, if [ 
miſtake not, ſhe caſts a ſenfible Shadow. 
Cleon. She does, indeed; the Poet might well term 


her the lefler Moon. 


Next Venus, matchleſs for her brilliant Light, _ 
Seems as the leſſer Cynthia of the Night. 


Yea, ſo large and bright was this Planet ſome Years ago, 
that almoſt half the Nation took her for a Comet. 

- Euphroſ. They could not chuſe but be notable Aſtro- 
nomers that made ſuch a Miſtake. But, tell me, 
Cleonicus, is not this the Star that hath ſometimes ap- 
peared in the Day-time while the Sun has ſhone ? |\ 

Cleon. The very fame ; I do aſſure you, Euphro- 

xe, I have ſeen her look forth with a ſerene . 
thro' the Refulgence of Solar Light. 


No Stars beſides their Radiance can difplay 

In Phoebus's Preſenc', the dread Lord of Day 
Even Cynthia s Self, the Regent of the Night, 
1s quite obſcur d by his emergent Light; 
But Venus only, as if more divine, 


_ With Phoebus dares i in Part 'nerfhip to ſhine. 


1 Well! ſhe's a matchleſs Planet, certainly, 
and 1 long to have a more intimate Acquaintance with 
her; therefore let me view her Complection, and ſee 
what Aſpect ſhe puts onto the Aſtronomer. 

Cleon. That you ſhall do inſtantly this Gate is of 


4 convenient Height ;—there the Tube is fixed, Eu- 


Fhrofyue, look thro' it in that Poſition. | 
 Euphref. 


inly, 
with 


| ſee 


is of 


Eu- 


brof- 


ſtrange, and that is. Venus is now brighteſt, an 
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Eupbroſ. What is it I ſee not that bright, that 


glaring Star, —if fo, the Glaſs diveſts her of all her 
radiant Glory, —ſhe ſeems a Moon in Truth; -a Moon 
in the firſt Quarter; large as the Moon to the naked 
Eye; — but ſome-what more vivid, yet ſerene ;—her 
Horns point upwards :—But why does ſhe not appear 
with a fall Face ? Is the Fault in the Glaſs, or what 
is the Reaſon? _ * 4 

Cleon. Ihe Glaſs ſhews all of her that can be ſeen ; 
the Reaſon why you ſee only Part of her Orb enlightened, 
is evident from the Scheme; for let us ſuppoſe the were 


viewed from her ſuperior Conjunction at D; then, 


becauſe all that Part of the Body which -is turned to- 
wards the Sun 1s ſeen alſo from the Earth ; ſhe muſt 
then appear wholly enlightencd, and like the Moon at full. 

Secondly, If ſhe were viewed in the Point A or G, then 
but half her enlightened Face could be ſeen at the Earth, 
and therefore ſhe would appear as the Moon of a Quarter 
old. 

Thirdly, If we ſuppoſe her at V, in her inferior Con- 


junction; then all her light Part being turned to the 


Sun, nothing but her dark Part can be towards the Earth; 
and, like the New Moon, ſhe diſappears, and can't he 
ww even with a 'Teleſcope, unleſs it be in the Face of the 
un. . | 
Fourthly, In the Points B, more than half her enlight- 
ened Diſk will appear at the Earth, and the Point C 
ftill more than before; therefore in thoſe Places ſhe will 
appear gibbous. | | 
Fifihly, In the Point X. between V and A or G, ſhe 
will appear horned like the Moon about 3 or 4 Days old; 
which 1s the preſent Caſe of this Planet. , 
Euphroſ. But there is ſomething which 2 ſeems 
yet but a 
ſmall Part of her enlightened Surface is towards us; pray, 
Cleonicus, as we walk home, give me to underſtand tlie 


 Reafon thercof. 


Clean. That you will eafily perceive from the Scheme; 
for, fr, if the Planet be at D, ſhe will indeed be a 
Full Aa cen; but then ihe will be near three times farther 
from the Earth T than the is now at X, and conſequent- 
ly, the will appear 75 or 8 Times leſs there (provided ſhe 

E 3 could 


Ns. 


& THE YOUNG GENTLEMAN 


could be ſeen) than at X; tho! there we ſee but a Quarter 
of her enlightened Side, yet that will appear larger and 
more brilliant than her whole Hemiſphere at D. Again, 
at and about her upper Conjunction at I, ſhe cannot be 
ſeen by Reaſon of her Nearneſs to the Sun ; but getting 
farther out of the Sun-Beams, ſhe augments her apparent 
Size and Luftre, till ſhe comes near the Point X, where 
it 18 greateſt of all, as before ſaid, and then ſhe is about 40 
Degrees diſtant from the Sun. | 

Euphroſ. I preſume, Cleonicus, I apprehend you full 
well; and thus, as ſhe approaches to V, we gradually loſt 
Sight of her again. —— 6 

Cleon. Yes, unleſs ſhe ſhopld chance to paſs over the 
Sun's Diſk, or Face (as I ſaid of Mercury) in her inferior 
Conjunction; and this ſhe will do in the. Years 1761, 
1769, 2004, 2014, 2247, 2255, in June; and in the 
Years 1874, 1882, 2117, 2125, 236, 2368, in Decem- 
ben; at which Times ſhe will appear a black, but beauti- 
ful Spot in the Sun.“ | | 
few” AEM Pray, how far is the Orbit of Venus from the 
Clean. About Fiſty-niue Millions of Miles, that is, about 
zwice as far off as Mercury; and therefore the Light and 
Heat at Venus, will be about a fourth Part of what it is at 
Mercury; and twice as great as ours. 
- Euphroſ. 1 recollect, you told me Venus ſpent 225 Days 
in revolving annually about the Sun; but pray, Cleonicus, 
has ſhe any Motion about her own Axis ? „ 

Cleon. Some ſay, ſhe has a diurnal Motion in 23 

Hours; and others affirm, it is in 24 Days and 8 Hours; 
a very wide Difference indeed! — Such a Motion is 
diſcoverable only by Spots; and as I have never had it in 
my Power to procure a 'Feleſcope that would ſhew them, 
J can fay but little about this Matter. | | | 

Euphroſ. What you now ſay is very. extraordinaPy ; 


J ſuppoſe. thoſe Inſtruments are vaſtly expenſive ; but it 


ot 


* Of this curious Phenomenon we have given a much 
larger and more particular Account in a Treatiſe entituled. 
The AsTRoONoOMY and GEoGRaPnyY of TRANSIT TS, illuſtrated 


7 


by thoſe of the Planet Venus in 1761 and 1769. 


VP cs 
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they are, one would think there were People of Fortune 


80 enough to render them more common, and to oblige every 
d curious Perſon with the Uſe of them upon ſuch Occa- 
* ſions. — But ſay, what is the Magnitude of Venus? 
* Cleon. She is computed to be a Globe of Seven Thou 
- _ - fand Nine Hundred and Six Miles in Diameter; and is 
= therefore about 36 Times bigger than Mercury. | 
Mo Euphroſ. Well | I think we have talked her Ladyſhip 
0 out of Sight; for I can ſee her no where now. | 
Cleon. She is now gone to greet the jovial Sailors on 
ll the Weſtern Seas. For you know ſhe is, and ever was, 
Mt the moſt of any Star admired and adored both by Land 
and Sea; and ſuch prodigious Veneration had the An- 
ne cients for her, that they made her their Favourite God- 
55 deſs, and gave her all that Deity itſelf could claim. Thus 
"ts one of their Poets ſings of her: x, 
N= Delight of human Kind and Gods above, 
tl Parent of Rome, fro} itious Queen of Love ! 
Whofe vital Power, Earth, Air, and Sea, ſupplies ; 2 
he And breeds whate'er is born beneath the Skies, © 
For every Kina, by thy prolific Might, 
ut. . Springs, and beholds the Regions of the Light. | 
nd | Thee, Goddeſs ! thee, the Clouds and Tempeſts fear, 
at And at thy pleaſing Preſence di ſappear. 
For thee the Land in fragrant Flowers is dreſs'd; 
28 For thee the Ocean ſmiles, and ſmoot hs her wavy Breaſt, 
18, And Heav'n itſelf with more ſerene and purer Light is 
bleſs d. | I YL 2 
5 * Dxvyp. LuckeT. 
18 — INE "TOP RE — ns — 
in | | ER | 
wn, Fo DEA LO GU EX. 
*. || Of the EARTH, confidered as @ PLANET. 
hey 144... Emphroſyne. Le ; 
"xi "F HE next Orbit to Venus in the Solar Syſtem, I ſee, 
ach 1 5s that of the Earth. | 1 
led. Cleon. Yes; and. thus Mr. Baker elegantly deſcribes the 


ted Earth's Motion. | 
| | | - E 4 More 
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ore diftant ſtill aur Earth comes rolling on, 
And forms axwideriCircle round the Sun; 
, With. ber the Moon, Companion ever dear / 
Her eg —— ME the Shining Year. 
| UxivERsE. 


| | Thus alſo Mr. Brown: 


Dol in 105 Aran, Ni Earth, our native . . 
And her attendant Moon eboir Cour [e repeat. + 


ee. At what Diftance | is the Earth's Orbit from 

bu | the dun? 
5 Olen. The Earth is removed to the Diſtance of up- 

21005. of 90 Millions of Miles, which is fuch a conve- 

= nient Situation in the-Syſtem,' with Reſpect to Light and 

| Heat, as admits of no kx xceſs of either. And therefore 

Sir R. Blackmore's religious Reflection on this Subject | 
was very judiciouſſy made. 


Scel. bote 4% EARTH: "rh gain'd hat: very Place | : 
Þ | Which, of all others in the boundleſs. Space, 52 
1 | Is moſt convenient, and el beſt conduc” r 
| | L | To the 201 fe Funds requir d for Nature's Uſe. 
lt | You, 10e the ind and Cauſe ſu prame deny, 
1 . Nor on his Aid to form the World rel, © 
fl Ault graut, had perfect Wiſdom been employ 2 
th  Fo:find, thro all th' interminable Ford; 
A beat muſt proper, and which beft hecame 
N Ear tþ and Sea, it muſt have been the fame. 
art © CREATION. 
a In what Time does the Earth make a com- 
Pit erolution in its Orbit? 
(leon. In me Space of Three Hundred Sixty-five Days 
and a Qrarton /*; which makes what we call our Solar . car. 
This is called the Earth's Annual Motiunn. . 
Eupbroſ. I remember you mentioned another Motion of | 
the Earth, which I have not yet ſeen in the Planitarium. 
Clean. Ves, my Hupbroſyne; it has another Motion 
about its own Axis once in 24 Hours nearly, Which is 
the Space. of a natural Day; this is called the Diurnal 
1 Motions 
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| Ahition, and is the Cauſe of Day and Night; as the | 
Annual or Yearly Motion is that from which the various | 
Seaſons of the Year reſult. - „ 


x. Her Central Motions give the Night and Day, 
And changing Seaſons wait her annual Way. 


Prize Verſes, Ne. IV. 
Or thus; : es 


The Earth, obliquely circling round her Sphere, | 
om  . Leads on the varying Seaſons of the Tear; | 4 
3 Il hilſt on her Axle ſhe revolves with Speed, #1 
up- The Days and Nights alternately ſucceed. | 
| | ay ANONYMOUS. | 
and 85 x KB | | 
fore But the particular Manner in which the Viciſſitudes of 
Jeet Seaſons, and of Day and Night, are occaſioned and come AN 
to paſs, I ſhall take an Opportunity to explain. to, you 1 
another Time. | | EY CE 
Euphroſ. Y ou are very obliging, Cleonicus; but, pray, 
let me aſk you why the Orbit of the Earth is Wet 
| with all thoſe Diviſions and Figures about it? 
Cleon. ] will tell you my Euphroſyne ; the Orbit of the =; 
Earth is of great Conſequence, and therefore requires to 1 
be diſtinguiſhed from the reſt; for though it be the real a | 
| Path of the. Earth, it is the viſible or apparent annual Path, 
or Way of the Sun through the Heavens; and therefore, 
to denote the Sun's Place in the Heavens at any Time, the 4 
Aſtronomers have divided the whole Circle of his Motion | 1 
into 350 equal Parts, which they call Degrees, and every | 
; 30 of theſe they call a Sign, of which there will be Twelve 
%%% Cantk...: Ph ns 1 
Euphroſ. 1 obſerve, the Orbit is ſo divided as you 
Days ſpeak of; and I ſuppoſe thoſe Characters which I fee, 
denote thoſe Signs reſpectively, but what are their Names, 


> Cleonicus? - | 


um. Cleon. The Names and . are as follow : 


otion 1. P, Aries, the Ram. | 5. &., Leo, the Lion. 

ich is 2. 8g, Taurus, the Bull. 6. M, Virgo, the Virgin. 
urnal 3. U, Gemini, the Twins. | 7. A, Libra, the Ballance, 
otions 4. S, Cancer, the Crab, ] 8. m, Scorpio, the Scorpion. 


moves, at a Mean, 50“: 
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9. , Sagitarius, the | 11. =, Aquarius, the Was» 


terer. 


Piſces, the Fiſhes. 


Bow- man. 3 71 
10, VF, Capricornus, the 12. X, 
__ horned Goat. | | 
Euphroſ. What is the Reaſon they have ſuch Names 
given them? 5 | 
Cleon. Theſe are the Names of ſuch Conſtellations of 


Stars as formerly occupied the Path of the Heavens where 


the Signs are, but thoſe Stars are now removed forwards 
to other Signs, and have left only their Names behind ; 


as we ſhall hereafter ſee. | | | 
Euphroſ. I think this Orbit, thus divided into Signs, 


is what you call the cliptic on the Planetarium; is it 
not, Cleonicus ? a 
Cleon. The very ſame, my Euphroſyne; it is called the 


Ecliptie, becauſe as it is the viſible Paths of the Sun thro” 


the Heavens, all the Eclipſes muſt happen therein, as you 
will ſometime hence obſerve more ſenſibly. 


Eupbroſ. As there are 360 Degrees in the Eeliptic, and 


but 365 Days in the Year, I find the Earth muſt paſs 


over one of thoſe Degrees very nearly each Day. 


Cleon. Yes, my Euphreoſyne, it does ſo; each Degree 
is ſuppoſed to conſiſt of 60 Minutes, thus marked (); 


"and each Minute of 60 Seconds (“); each Second of 60 


Thirds (”); and fo on. And the Earth each Day 
8” of a Degree. | 


"Euphroſ, Well | I ſhall, by-and by, not only think, 


but peak like an A/ronomer ; as you make the firſt Sign 


(and conſequently the Beginning of the Ecliptic) to begin 
with the firſt Degree of Aries, pray, to what Day of the 


Lear dogs this Point anſwer ? 


Cleon. According to the preſent New Style, it, anſwers 
to the 21ſt of March; when the Sun is faid to be in the 


Vernal Equinox, for Reaſons you will hereafter be ac- 
quainted with. | 


Euphroſ. Is the Orbit of the Earth a perfect Circle ? 


Cleon. No, it is not; though it differs not much 
from it, yet it makes a ſenfble Difference in the Earth's 


Motion; for the Orbit being a little Elliptical, will 
cauſe that the Sun will be nearer the Earth at one Time 


than another; and that will make the Earth move a 


ſmall | 
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ſmall Matter faſter in one Part than it does in another, 
and conſequently that it will take up more Tirae, or a 
greater Number of Days in deſctibing one half of its 
Orbit, than it requires for the other; thus in paſſing 
thro' the ſix Signs , m, 7, V3, &, X, it takes up 
8 Days leſs, than in paſſing through the other ſix ſum- 
mer Signs, as you may underſtand by placing the Months 


and Days as follow: 


Summer Months. Winter Months. 
In March 10% September 7 
April 30 October 31 
May 31 November 30 
une 30 December 31 
23 ee, 3 
Auguſt 31 ebruary 28 
September 23 March 20? 
Summer 1862 1782 
Winter 1785 
Difference 8 Days. 


Euphroſ. Well, T never obſerved this before, tho' it 
be ſo evident from the common Almanack ; but, Cleonicus, 
if our quicker Motion in the Winter proves we are then 
nearer the Sun, how comes it to paſs the Sun then ſeems 
fartheſt from us, and that ſo much the coldeſt Seaſon of 
the: , | 

Cleon. Why, indeed, my Euphroſyne, theſe Phenomenas 
are a little paradoxical, till you come to ſee this Matter ſet 
in a proper Light under all its Circumſtances, and then 
you will readily allow it muſt be fo, ; | 
Euphroſ. But if the Sun be neareſt in the Winter, 


how is it, that it des not then appear larger than in the 


* 


Summer ? 1 
Cleon. That is well obſerved, Siſter; but the Dif- 


ference of Diſtance is ſo very ſmall as to make no ſenſible 
Difference in his apparent Magnitude; yet were you to 


meaſure it with a Micrometer in a Teleſcope, you would 


find, that when the Sun is in the 8th Degree of V, 
his Diameter would meaſure 196)“, and when in the 8? of 


B, it 


Pr 


— r 
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S, it meaſures only 1900”; leſs: by 67" than before, 
Which is near a zoth Part of the Whole. You will at 
preſent believe what I fay; but when we come to the 
practical Part of Aſtronomy, you will find it true by 
car: re 


uphroſ. You are very liberal in promiſing me great 
Things, Cleonicus, I ſhall be very happy in finding my- 


ſelf capable of them But, pray, tell me what you know 
of the Form and Magnitude of the Earth. 

Cleon. ] will my Euphroſyne, and therefore, firſt, as to 
the Figure or Form of the Earth, it is nearly that of a 
Globe or Sphere, as has been found by mogern Diſcoveries 
moſt par 5 . 

Euphrof. ray, in what Manner do you find this true, 
by Experiment! | W 

Cleon. Several Ways, Siſter; as (1.) If you. go di- 
rectly North or South, you raiſe or depreſs the Nerth-Star 

very ſenſibly, and always to equal Heights for equal Diſ- 
tances that you go; this Experiment 1 will one Day or 
other ſhew you. Now were you to walk ever ſo far on 
a Plane, the faid Star would ever appear of the ſame 
Height above the Horizon. (2.) If you ſtand on the 
Sea coaſt, you will evidently obſerve the Convexity of 
the Surface of the Ocean; but more particularly you 
will be convinced of this, by obſerving a Ship failing 
directly from you; where you will gradually loſe Sight, 
firſt, of the Hull or Body of the Ship; and then of the 
ſeveral Sails; and, laſtly, the Tops of the Mafts diſappear. 
Now, were the Surface of the Seas a Plane, ſuch Ap- 
pearances could never happen. (3) The Shadow of the 
Earch in / an Eclipſe of the Moon 1s obſerved to be circular, 
which it could not be unleſs it proceeded from a ſpherical 
Body. | 

Euphref J make no Queſtion now of the ' globular 
Figure of the Earth, you have given ſufficient Proofs of 
it; and becauſe I think it a Matter ſo eaſily, and fo fully 


proved by the two Obſervations you firſt mentioned; I 


wonder very much the Ancients ſhould be ignorant of it, 
or ever make any Difficulty about it. | 

Cleon. I think, indeed, it is a Matter of Wonder, 
for the Sages of Antiquity to have ſo great a Character 
for Wiſdom as they generally have, and yet were ſo 
N ignorant 
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ignorant of the eaſieſt and plaineſt Things in Nature; 
they moſt of them thought the Earth was a; plain Surface, 
like a round Table, and that all below it was Hades or 
Hell; or, in ſhort, ſomething they knew not what; 
and whither the Sun, Moon, and Stars went to, and 
whence they came, each Evening and Morning, they 
could not tell. Vea, ſo very groſs were their Concep- 
tions of theſe Things, that ſome of them thought the 
Sun, Sc. did actually deſcend into the Weſtern Ocean, 
at Night, and aroſe out of the Eaſtern Ocean in the 
Morning. Thus Ovid. : | 


The Sun did now to weſtern Waves retire, 


In Tides to Temper his bright World of Fire. 


oy 


And it is extremely diverting to hear Epicurus gravely 
recounting the ſeveral Methods by which to ſolve the 
daily Miracle of a New Sun kindling up the Lamp of 
Day, which was extinguiſhed every Night in the Waters 


of the Hibernian Seas. For thus he harangues us: 


And Day may end and tumble down the Weſt, 

And ſleepy Night fly lowly up the Eaſt ; | 

Becauſe the Sun, having now perform'd his Round, 

And reach'd, with weary Flames, the utmaſi Bound 

Of finite Heaven, he there puts out the Ray, > 

Mearied and blunted all the tedious Day © 

By hind'ring Air, and thus the Flames decay: 

Or elſe, becauſe the Fires abſorbd at Night 

There join again, and ſcatter vigorous Light. 

Thus when the Morning Sun begins to riſe, 

It's Flames lie ſcatter'd &er the Eaſtern Skies ; 

Then gather'd to q Ball; and this we view 

From Ida's Top : this Fame reports as true. 

Nor is it range, that numerous Seeds of Fire 

Should to the Eaſtern Quarter ſtill retire, | | 
Still every Day return and make a Sun, CREECH. 
Euphroſ. As thev| had ſuch aukward Notions of 
Things they every Day ſaw, I fancy it muſt be merry to 
hear them diſcourſe of ſuch Things as they never ſaw ;; 
for Inſtance, of their Heaven and Hell, and their dif- 


ferent Opinions of departed Spirits, &c. 
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Cleon. Very much ſo indeed; they imagined all above | 
the Sky was Heaven, and all below the Earth was Hell, | 
as Tfaid but now; nay, they went ſo far as to find out the 
Way to Hell, if you believe their Poets. Thus Virgil 
deſcribes Æneas's Deſcent thither. | | 


Theſe Rites perform' d, the Prince without delay, 
' Haſtes to the nether World, his deſtin'd Way, 
Deep was the Cave; and downward as it went 
From the wide Mouth, a rocky rough Deſcent, * 
And here th Acceſs a gloomy Grove defends, 
And here ih' unnavigable Lake extends, 1 
IT Anz VI. 


A — — —A—. At aw 


And in another Place ; 


To the Shades you go a aown-hi'l eaſy Way; 
But to return and re-enjoy the Day l 
That is a Work, a Labour 


Thus alſo Ovid; 
Between thick baleful Yews, the dreary ay 
To loꝛueſt Hell, thro” diſmal Silence lay; \ 


There Stygian Mifts infect the Road and there, 
Vero Ghoſts, and thin unfunerald Souls appear. 


Euphroſ. No more of this, Cleonicus; ſuch horrid 
Images ſhock me ; it is a miſerable thing to be a mere 
Heathen ! | 8 : bs g 

Cleon. It is ſo, without Honeſty; but the Figure of 
the Earth is not the Subject of Revelation, my Euphro- 
ine; and ſome of the Fathers of our Church have as 
gravely defended the heatheni/h Figure of the Earth, as mu 
if they had been the Deſcendants of Prolomy himſelf. Nay, in 


i 


not many ages ſince, the Doctrine of the 2 was tha 
zealouſly oppugned as a damnable Hereſy; and Hiſtory lary 
informs us, that the learned Spzgeliur, Biſhop of Up/al, 1 


ſuffered Martyrdom at the Stake in its Defence. | ſho 


Euphroſ. Well, T could never have thought the Figure not 
of the Earth had been ſuch an important Article of Faitli. C 
It is to be hoped we underſtand Religion better now a of t 


Days; for though I can ſcarce remember every one of Ven 


the thirty-nine Articles of our Faith, yet J am pretty 1 
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well fatisfied, neither the Form nor Mation of the Earth 
are any Part of any of them. 1 | 

Cleon. They are not; and our Principles and Notions 
of Religion are much more correct and rational than they 
were formerly; and to what is this owing, my Euphro- 
hne! To our having a more correct and rational Fhiloſo- 
phy; you will find it a never-failing Maxim, that the 
becher you underſtand Phi/ofophy, the better you will un- 
derſtand Religion. But this by the Way | 

Euphroſ. Then let us return to our Subject; and ſee 
if I can underſtand what .remains of the Philoſophy of 
the Earth. Pray, what is the Bulk or Magnitude of it? 

Cleon. It is about twenty-five Thouſand and twenty Miles 
in Circumference. | 

Eupbroſ. Well, that is a large Circuit, indeed; Lord 
Anſon might very well employ four Lears in geing round 
the Vorl | | 

- Clean. True; but you muſt conſider, in ſuch Voyages 
it is impoſſible to go the neareſt Way; and they who go 
round the World, as you call it, go many Thoufand 
Miles more than the Earth is round, as you ſhall hereafter 
ſce, when you come to the Uſe of the terreſtrial Globe— 
And this you obſerve, is another infallible Proof of the 
Earth's being of a ſpherical Form; for you may fail 
almoſt upon a Circle from Plymouth to the Autipodes, and 
find that Diſtance about half the Number of Miles I 
before mentioned, | 
* Euphro/. You have fully convinced me the Earth is 
a Globe; but what is the Diameter of the Earth in Miles? 
I ſuppoſe you can tell that, as well as how much it is 
round. | | | | 

Cleon. Juſt as well; the Diameter of every Circle is 
in reſpect to its Circumference nearly as 7 to 22, whence 
that of the Earth will be about 9960 Miles; ſomewhat 
larger than that of Venus. | 0 | 

Euphroſ. So that if we were placed in that Planet, we 
ſhould view the Earth as large as the Evening Star, but 
not ſo bright „ i 0 | 

Cleon. You would fo, my Evphroſyne ; but the Phaſes. 
of the Earth would reſemble thoſe of Mars, and not of 

Venus. And ] dare fay you know the Reaſon of it. 
Euphroſ. Becauſe the Orbit of the Earth is: exterior to 
that of Venus — But one Thing I have often thought 5 
8 als 
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aſk. you, is, why the Earth and all the Planets move 
always one Way, and in ſo regular a Manner? Alſo 
how they, being ſuch large and heavy Bodies, can keep 
moving round at the ſame Diſtance, and not fall directly 


to the Sun? | | 
_ Cleon. Sir Iſaac has ſhewn perfectly well how they 
move in Curves by a proper Compoſition of two Forces 
acting upon them at once; and the Direction of their 
Motion was at the Pleaſure of the firſt Mover, for no- 
thing depends on that; therefore, Sir Richard Blackmore's 
Banter on the Philoſophers upon this Subject, proved 
more his own than their Ignorance, when he thus ſneers 
them. | | 


This Problem, as Philoſof hers reſolve, | | 

What makes the Globe from Eaſt to Wet revalue ? : 
What is the ſtrong impulſive Cauſe, declare, | 

. That rolls the pond'rous Orb ſo ſwift in Air? | 

1 To their vain Anjwers will you have Recourſe, 2 

W 7 | And tell us *t1s ingenite active Force? : 1 

Mobility, or native Pawer to move, 5 

| M ords which mean Nothing, and can Nothing prove. 

5 CREATION. 


Thus alſo the Author of Univerſul Beauty ; 


Say, why this Globe has its appointed Place? 
14 : And why not vagrant thro' the boundleſs Space? 
Wl: | j here prefer a, ſegacicus to refuſe | 
1 | M bat thwarts Propri iy, Convenience, Uſe ? 
Why not more Neighbour ta the burning Ray, 
Or more remote from the declining Day? 
Or here not ſedentary, fix d and jlill ? 
Aamoniſh d by ns Voice, obſequious to no Will. 
Or moving, why in circling Kddies round, ' 
And not progreſjive thro th' immenſe Profound ? 
Or endleſs, why the dizzy Drutkard reels, 
And round the Sun its annual Motion wheels ? 
; FF hence is that innate delegated Power, / 
Central to ſt in the ſwift diurnal Tour? 


 Eupbreſ. Why truly, I think a Woman, no wiſer 
than myſelf, might venture to ſay, that if the Poetry of 
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| theſe Lines were no better than the Senſe, they would be 


worth no Body's Notice, Theſe Gentlemen might juſt 
as well atk, why the Hands of a Clock move at all? why 
they move in a Circle? why they move to the right 
Hand, not to the left ? why they move one faſter than the 
other? why each one always moves an equal Pace? in 


ſhort why one is longer, or bigger than the other? theſe 


Queſtions would be juſt as pertinent and ſhew their Skill 
in Mechanicks equal to that in Philoſophy. 

Cleon. What you have obſerved is extremely juſt, my 
Euphroſyne{ People often affect to be wiſe above the 
Power of human Nature: they are told that Gravity gives 


Motion to all Bodies, but they, forſooth, muſt know what 


Gravity is, or elſe condemn it for an occult Duality ; very 


good Logic this, Siſter, fince Gravity is not a Quality, 


nor is it at all occult, But we ſhall wave ſuch idle Cu- 
rioſity, and purſue the uſeful Speculation of what is per- 
mitted us to know, Therefore the Planet Mars ſhall be 


the Subject of our next Confabulation, | 


1 . .- 
\. Fs —_— 


NAIAS MM 
Of the Praner MARS. 
Euphreſyne. 


I Haye juſt been out to view the Sky, and all Things 


1 above promiſe a clear and Star-light Evening to 
Night. h | 

Cleon. I have obſerved it; the Heavens have at preſent 
a benign Aſpect, and will, if the Clouds forbear to riſe, 
be favourable to our Deſign. — 

Euphroſ. That is, to take a View of the Planet Mars, 
Cleonicus; was not. that the Concluſion of laſt Night's 
Corverfation ? n | 18 5 

Cleon. Ves, it was; Mars is the next Planet in the 
Syſtem; but of him neither the Poets nor the Philoſophers 
have much to ſay, as a Planet; though he bears an illuſtri- 
ous Character among the Heathen Divinities. Yet is he 
not wholly negleQed by the Moderns; for thus one: 
See, MARs alone runs his appointed Race, 

And meaſures out exact a” dgſtin d Space; 


No * 
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Nor nearer does he wind, nor farther ſtray, 
But finds the Point whence firſt he rill'd away, 
_ BaxEer's Univerſe, 


Thus another ; 


And higher ſee ! in twice our annual Space 


Revolving, Max's concluded his longer Race. 
Mr. Brow. 


Euphroſ. What does the Poet fay, Mars is two Years 
revolving in his Orbit about the Sun ? : 

Cieon. Les; but Poets are ſeldom to be depended on 
for Strictneſs of Truth. Mars runs his Race in Six 
Hundred Eighty-ſeven Days, which wants 43 Days of 
Two Years. | 

 Euphrof. Pray, what Diſtance is Mars from the Sun? 
4 Cleon. About One Hundred and Twenty-three Millions 
f 5 , Miles; that is, half as far again from the Sun as the 
1 arth : whence the Light and Heat of the Sun at Mars 
1M Is not quite half /o much as with us; for it is in Proportion 
14 as 43 to 100. 

18 Eupbhrof. Be ſo good, Cleonicus, as to delineate the 

| Orbit of this Planet about the Sun, as you did thoſe of 

Venus, Mercury, and the Earth ; for my Underſtanding is 
much aſſiſted thereby. | 
1 ' - Cleon. I will do it immediately, and that of Mars 
5 will be ſufficient for Jupiter and Saturn; for the Phæno- 
| mena of the three ſuperior Planets are the fame in each 
of them In this . then, you ſee the Orbit 
of Mars, and the Planet in the Poſitions A, B, C, D; 
within the Orbit of Mars, you ſee the Earth's Orbit, 
and the Earth at E, F, G, H, I, K; and in the Center 
9 is the Sun. i | | 

Eupbroſ This is all very evident; and here you need 
not repeat what you have before told me of the general 
Appearances of this Planet, when you deſcribed the whole 
Syſtem to me ; but only fuch as are peculiar to the Planet 
whoſe Orbit lies about or beyond that of the Earth. And 
pray, what are theſe ? | 0 


* The Reader is here to keep his Eye on Plate VII. dur- 
ing the above Deſcription of the ſeveral Phænomena of the 
planet Mars. IX 


ſe, 


ſee in general, th 
Euphroſ. TH 


the Planet will a 
that Proportion. - 
Cleon. That 


mean Time, what other 
nor Planets? 

Cleon. One Thing mor 
Planet has one Conjunction only, at C; and an 
at A, which an inferior Planet has not, as I have formerly 
obſerved to you. 

Euphroſ. This is indeed very plain; 


Planet Mars at C from ä at E, I ſee him i 
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Cleon. They are not many, and are very eaſy to be 
underſtood; for ſuppple Mars at A, and the Earth at E, 
directly between it and the Sun, then will all the enlighten'd 
Hemiſphere of the Planet be turned to the Earth, and it 
appear wholly enlighten'd like the Full- Moon. 
the Planet is at B, ſuppoſing your Eye at e, you fee one 
| half of his Surface enlighten'd ; but if your Eye be re- 
moved from e to E it is then nearer to, or more towards 
the Sun, and therefore you will then ſee more than half 
the Planet enligliten'd, or he will appear gibbous, as they 
call it, like the Moon a few Days before or after Full. 
From hence he goes on to C, where it would again appear 
wholly enlighten'd, were it not in the fame Part of the 
Heavens with the Sun, and ſo not ſeen at all. At D 
again it is gibbous, and ſo upon tlie whole you obſerve 
the Phaſes of a ſuperior Planet are not ſo various as thoſe 
of an inferior one; and in Jupiter and Saturn, which are 
very remote from us, nearly the whole Surface will ap- 
pear conſtantly illumined. I make no Doubt but you 
e Reaſon of all that I have faid, from tlie 


When 


atter myſelf I do; for the farther the Planet 
B is removed in that Situation from S, the nearer we 
may fay the Point E is to the Sun at 8, and conſequently 
ppear leſs gibbous or more enlightened in 


2 is the very Thing, Siſter; but all the 
Phaſes of the Planets are very naturally repreſented in the 
Planetarium by placing a Candle in the Center, and put- 
ting the Planets in Motion, firſt the inferior ones, then 
the ſuperior ; you will ſee them illumined in the fame + 
Manner by the Candle as they are in the Heavens by the 

Sun; and this ſhall be our Amuſement another Time. 

Euphroſ. You take a great deal of Trouble about me, 
Cleonicus, which much endears you to me—but, in the 


Peculiarities belong to the ſupe- 
e only, and that is, a ſuperior 
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if I view the 
n the 
ſame 


. — 
. — OIE EAI nn 


1 
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Mercury and Venus. But pray, Cleonicus, what mean all 
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ſame Part of the Heavens with the Sun at 8; and if | 


therefore when the Sun ſets, I may ſometimes ſee tdars, 
Jupiter, and Saturn, riſing; which I well remember you 
thewed me, could not be obſerved of the inferior Planets 


thoſe dotted Lines which paſs from the Earth in its ſeveral : 
Poſitions thro' the Planet at A away to the Stars in the , 
upper Part of the Plate? ] 
Cleon. They are to ſhew how you are to e F 
that the ſuperior Planets all move (like the inferior ones) t 
in Appearance ſometimes forward, ſometimes backward, t 
and are ſometimes /tat;onary for a While. p 
Euphroſ. Then | ſuppoſe each of thoſe dotted Ling t] 
reprelents a Ray of Light coming from the Planet to the 
Eye, and by which we fee his apparent Place ADORE the h 
Stars in the Sky; is it not ſo, Cleonicus? - Rr 
Cleon. Lou have hit the Caſe as nicely as if you were 0 
Copernicus s Great-great-grand-daughter—— And I ſee C 
from thence that you willi-have no Difficulty. to under- 18 
ſtand this Phenomenon. For ſuppoſing the Earth at F, L 
and the Planet at Reſt in its Orbit at A, it will be pro- M 
jected or ſeen by a Ray of Light among the Stars at L; 2 
when the Earth arrives at G the Planet will appear at 1 77 
by the Ray GM; and in the ſame Manner at 1 L and 
K, it will be ſeen among the Stars at N, O, P, and there- th 
fore. while the Earth moves over the large Part of it's | 
Orbit F, H, K, the Planet will have an apparent Motion M 
from L. to P among the Stars, and this Motion is from m 
Weſt: to Lai the ſame Way with the Earth; and ſo the an 
Planet i 1s {aid to be direct in Motion all this Time. I be- in 
lieve ydu underſtand me, Siſter. He 
Euphrof, Surely I muſt, when the Thing is 10 ob- Pl 
vious ; and I am of Opinion Iknow what you are going 
to ſay next, Cleonicus. ſta 
Cleon. Why indeed, my Euphroſyne, when the Planet Po 
has gone as far as it can forwards, tis natural to ſuppole tak 
it will there /op a While (as it were to breathe) and then 
return back again. For becauſe the Ray of Li ght at K to 
does nearly coincide with the Earth's Orbit 41150 Way pri 
on one Side and on the other, therefore all the Nine few 
the Son | 18 paſſing ane: this ſmall Kan, the Ray will tell 


have 
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i 
and have the fame Poſition nearly, and conſequently ſhew the 
ars, Planet at Reſt at P, for that ſhort Space of Time; in 
you which Caſe it is then ſaid to be flationary. 
nets Eupbroj. J was a little out in iny Conjecture, having 
n all almoſt forgot what you told me heretofore of the Stations 
veral of Venus and Mercury. But now I am certain what muſt 
1 the next follow from the Scheme, and will anticipate your 
s Deſcription of the wel os, Hotion: for 1 plain] 
tand enough ſee that when the arth moves on from K to ＋ 
nes) the Planet muſt appear to return from P to N and while 
vard, the Earth moves from E to F the Planet will proceed till 
| retrograde to L, and there again be ſtationary ; is not all 
Lines this right, Cleonicus ? ER, . 
o the Cleon. Indeed, my Euphroſyne, it is; T could not 


g the have better expreſſed it myſelf; you will- by-and- by be 
an Adept in Aſtronomy. ——And I queſtion not but you 


were obſerve at the ſame Time, that ſince the Part of the 
J ſee Orbit which the Earth deſcribes in paſſing thro' F H K 
mder- is much greater than the Arch K E F, and the Space 
at F, LP which the Planet deſcribes in its direct and retrograde 
pro- Motion is the ſame; therefore the direct Motion is very 
at L; WW /ow from L to P, in Compariſon of the retrograde Mo- 
rat M lion from P to L, which is performed in much leſs Time. 
I, and Euphroſ. All you have faid,”T ſee the Reaſon of from 
| there- the Diagram, as plainly as any Thing can make it.” | 
of It's Cleon. You don't know that, perhaps; I have anothen 
Motion Method yet, my Enphroſyne, to convey the Idea (in a 
s from more lively Manner) of the dire# and retrograde Motions 
ſo the and Stations of the Planets, by ſhewing you the Ihing 
be- in Reality in the Planetarium juſt as it appears in the 
| Heaven to our Eye, when we have done with the ſuperior 
ſo ob- Planets. 5 pe | 
e going Euphroſ. T think *tis ſtrange then, if I do not under- 


| ſand it at laſt; I imagine you look upon this as a difficult 
e Planet oint for an a/tronom:c *Zyro to comprehend, ſince you 
ſuppole take ſo much Pains with me about it; do you not, Cleonicus? 
nd then Cleon. Why. I can't fay but I think it quite neceſſary 
ht at K to have a right Underſtanding in this Affair, as it is a 
tle Way principal and very, intereſting Phenomenon, and what very 
e While few People have à clear Notion of. And indeed I muſt 
Ray will tell you, that as the Geometricians have one Propoſition in 
have Euclid which they call the os Bridge, which their P 00 
„ nn a en 1 
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muſt paſs before they can be ſuppoſed to underſtand any 
Thing in that Science; ſo you muſt look upon this 
Problem in Aftronomy in the fame ludicrous Light, and 
think yourſelf not initiated into the Myſteries of Urania, 
till you can clearly account for this Phenomenon. 
£uphroſ. Well, J doubt not but when you ſhew me 
this iii the Planetarium, J ſhall have a clearer and moſt 
compleat Idea of it; you ſee, I have Courage enough, 
Cleonicus. But at preſent, I muſt alk you the Reaſon of 
one Thing, and that is, why you place the Planet at 
Reſt in its Orbit at A, fince it is in Reality aways 1 in 
Motion ? 

Cleon. The Reaſon IS, becauſe I would wks the 
Th ng eaſier for you to apprehend from the Diagram; 
for the Phenomencn is the ſame in itſelf, whether you 
ſuppoſe the Planet to be at Reſt or in Motion, it only 
makes a Difference in the Time and Place, when and 

where it happens; as you will be convinced of anther 
Time. 

Euphroſ. Very good, Cleanicus:; ill then we wit wave. 

this Subject. I want to have a Sight of this Planet ; how 
| far is he this Night from the Point A of his Oppoſition 
1 to the Sun? 

1 Cleon. Not a great Way: and therefore he may be very 

1 opportunely viewed this Evening, to that End I have pre- 
7 pared and fixed the Teleſcope for your Sight. 
FE | Euphroſ. The Heavens clear up, the Stars begin to ap- 
| F pear more and more bright; pray, which is Mars among 
FF | them all ? 

ö Cleon. It is that bright Star which you ſee high in the 

f + Bay ens, a little to the Eaſt of the Seyen Stars; he appears 
ö of a reddiſh Hue, and ſteady Countenance. 
| 1 | fee him; pleaſe to direct the Teleſcope to 

him, — 

Cleon. I will, Alt is done, look thro' it. | : 

Euphroſ. I ſee him very plainly, — but he appears very 
ſmall, - much ſmaller than FYenus—and redder, —— with 
almoſt a round Face; but I can ſee no Spots or any 

Thing on him, ——he is juſt paſſed off the Glaſs. 
_ Con. You rightly obſerve that he appears very ſmall; 

for he is indeed much leſs than the Earth or Venus, being 
but Four Thouſand four Hundred and forty four Miles in 
Diameter. It is therefore n near Six times leſs than the Earth. 
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Eufhroſ. Does this Planet turn round upon its own 
Axis ? | 
Cleon. Some Aſtronomers ſay they have obſerved di- 
vers Spots on his Surface, and from their Motion thereon 
have ſuppoſed, that he revolves about his Axis in 24 
Hours and 40 Minutes; and if ſo, his Days and Nights 
are much of the ſame Length with ours. But our Tele- 
2 as you obſerved, is not ſufficient to diſcover theſe 

Ots. ö 
"Euphreſ How comes Mars to have fuch a ruddy Com- 
exion *! | 
Cleon. This is ſomewhat uncertain; but in all Pro- 
| bability, from a peculiar Sort of Matter of which this 
Planet conſiſts, which reflects the red making Rays of 
Light; or from a very thick Atmoſphere about him, 
which we very well know will produce the ſame Effect. 
But, be this as it will in Philoſophy, tis certain this his 
ſanguine Complexion entituled him to the Poſt he bore 
among the ancient Pagan Deities. 
EEupbroſ. You mean his being reputed the God of ar 
and Armies, I ſuppoſe. | | 

Cleon. Yes; and they repreſented him riding on an 
high Chariot drawn by two furious Horſes, Fear and 
Terror, driven by his Siſter Bellona, the Goddeſs of 
War; he was covered with Armour, and held a Spear in 
one Hand, and brandiſhed a Sword in the other, threat- 
ning Ruin and Deſolation to the World. Virgil thus 
deſcribes his Career. | 
Maus in the Midale of the ſhining Shield 
I grav'd, and ſlides along the liquid Field. 
The Diræ come from Heaven with quick Deſcent, 
And Diſcord dy'd in Blaod, with Garments rent, 
Divides the Preſs; her Steps Bellona treads, 
And jhakes her Iron Nod above their Heads, ZEneid. 8. 


|  £uphrof. However he might be equipped on Earth in 


Proxy, I fancy he is alone in the Heavens, for I faw no- 


' 4 


thing but himſelf in the Teleſcope. . 

Clzen. Very true, my Euphroſyne, he has there no 
Attendants, no Satellites, no Heralds, though himſelf 
be there moſt glorious. He walks his Round in eternal 
Solitude, and is the only Planet above Venus that traverſes 
the Heavens deſtitute of Arms and Attendance, | 

| F 4 Euphrof, 
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Euphroſ. It was not, then, with the greateſt Propriety 


that he was elected God of War; but, alas! he little 
thought of the Honours he bore, and how terrible he 
was to Mortals in his Neighbour-Planet the Earth. 


Cleon. You hit the Poet's Thought. 
In larger Circuit reli; the Orb of MaRs, 
Guilileſs of tern Debate and wajiful Mars, 
As ſome have erning taught ; he journies on, 
Impell'd ard cheriſh'd by th attraftive Sun; 
Like us, his, Seaſons and his Day be ewes 
To th: vaſt Bounty which from Phoebus flows. 


Priz. Vers. Numb. IV. 


nn 


DIALOGU E. XII. 
Of he PLANET FUPITER, | 


Clennicus . 


Remember, in the Planetarium, the next Planet above 


Mars was Jupiter, when you repreſented the Coperni- 
can Syſtem. = &, 


Cleon. Yes, it was; the great and wondrous Orb of 


Jupiter rolls next; accordingly Mr. Pater tllus deſcribes 
it, — a PET * * 


Vet more remote from Day's al*cheerins Source, 

Large ]veiTER performs his conſtant Courſe : 

Feur friendly Moons, with borrow'd Luſire, riſe, 

Below their Beams, benign, and light his Sies. 
5 BT's | | 


* q _ Univerſe. 
Euphroſ. Pray, Cleonicus, let me ſee the Plate of the 
Solar Syſtem. 7 | | | 


(leon. Here it is. 


4 


Euphroſ. The Orbit, then, of Jupiter I ſee; but is 1 


it really fituated fo far from the Sun with reſpect to the 

Earth, as it is there drawn? 
Cleon. Ves, my Euphroſyne ; Jer is a little above 

de times farther from the Sun t 

he is Four Hundred and twenty-four Millions of Miles from 


the Sun; and fo his Light and Heat, are about 32 times 


lets than ours. 


E uphraſ. 


n the Earth; that is, 
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Eupbroſ. Well, fure, if there be any Inhabitants in 
Jupiter, they are doomed to a_ very cold and gloomy 
State: I quite ſhudder at the I hoagnts of it "2 

Cleon. They are very cold and dark indeed, when 
compared with us; but their Natures are ſuited to it, 
and ſo can ſuffer nothing on that Account. Our Degree 
of Light and Heat would be as intolerable to them, as 


© 


theirs of Cold and Darkneſs would be to us. 
| Rp If J miſtake not, 1 have read that Jupiter is 
the largeſt of all the Planets. 
' Cleon. He is ſo; nay, he is bigger than all the other 
Planets put together; being no leſs than L£12hty-ong 
Thouſand One Hundred and Fifty-frve Miles in Diameter, 
which renders him above a Thouſand Times larger than 
our Earth. 4 1 | 


Thus Mr. Brown. 1 
Then Tove, predigions Planet of the Sies 
His Orb preſents, of huge amazing S xe, 

tn Bulk none equals his enormous Aas; 


. The whole Joint Sy/tem his Contents farpaſs. «No. HEY. 


Euphbroſ. Pray, how long is Jupiter revolving his pro- 
4850 ot about the Sun? | e 

Cleon. About twelve Vears; or more preciſely, in 
Four Thouſand three Hundred and Thirty Days and an Half, 
Conſequently his Summer and Winter, and other Seaſons, 
are almoſt twelve times as long as ours, : 

Euphroſ. And what Length are his Days and Nights, 
Cleonicus? N 

Cleon. Some have determined a Motion about his own 
Axis, in the Space of 9 Hours 56 Minutes, from a Spot 
they have ot ſerved to paſs over the Difk, or Face of Ju- 
piter in half that Time. 3 0 
Hupbroſ. Then the Days and Nights are but Fire 
ly long, J find, notwithſtanding his Years are ſo te- 

10us. 

Cleon. They are fo very ſhort, indeed; and the Plane 
of Fupiter's Orbit being, but very little inclined to that 
of the Ecliptic, there is but very little Difference between 
the Length of Days and Nights throughout the Year. 
Of his Days and Seaſons thus Mr. Breton: 

: 2 
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* ample Compaſs Je, condufts his Sphere, 
And later fimfhes his tedious Tear. 
Yet ſwiftly on his Axle turn'd, regains 
The frequent Aid of Day to warm his Plains. 
Priz. Verſ. No. IV. 


Zuphroſ. I ables from the Diagram, that he as 
well as Mars, has his Conjundtion with, and Oppoſition ta 
the Sun; and that he is alſo ſome-what nearer ta the Earth 
at the Oppoſition, than when in Conjunction. 

Cleon. Yes, my Euphroſyne, you rightly obſerve, 
that he has all the Particulars which were related of Mars; 
he is ſometimes conjoined with, ſometimes oppoſed to 
the Sun; ſometimes Direct in Motion, ſometimes Retro- 


grade, andat other times Stationary : He 1s indeed nearer 


the Earth at one Time than another by the Difference 
of the Diameter of the Earth's Orbit; but that is ſo in- 
conſiderable, that his apparent Magnitude f is very little 
varied thereby. And it is almoſt all one if Jupiter be 
viewed from the Earth, or the central Sun itſelf. 

Euphro/. But when he is neareſt, that will be the beſt 
Place to obſerve him with a Teleſcope. * 


Cleon. Vou are very right, my Eufhroſyne, he i is then 


apparently one-third Fart bigger, and ſhines with the 
greateſt Luſtre, and may be conv eniently viewed at all 
times of the Night, when the Weather is clear. 

Euphroſ. And pray how is he fituated in his Orbit 
this Evening? I hope in fuch a Part as will render him 
viſible. | 3 

Cleon. You have your Wiſhes; if you now ſtep out, 
you will ſee him almoſt culminating ; ſhining with a 
large, pale, and ſteady Luſtre. 

Euphraſ. I'll. immediately go,———T believe I ſee 
him, is it not that very large pale Star, on the Left- 
hand of the Seven Stars, and nearly, South! ; 

Cleen. That is the Planet; *tis that mighty Tove, 
whom the Heathen adored as the ſupreme Lord of all; 
and indeed he appears, compared with the other Stars, 
to ſit as it were on the Throne of the Heavens, and 
to prefide \ with. Majeſty and Glory over all the Ay 
Regions, 
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Euphroſ. I long to ſee him as much as ſome People da 
to ſee the King. I hope your Teleſcope is in Order, 


. 


buce the Air is ſo clear and {till to Night. 


Cleon. There could not be a finer Evening for the 
Purpoſe. This Afternoon I carefully cleaned the Glaſſes, 
and fitted the Teleſcope for Uſe; let us therefore take it 
and go out. . 

Euphroſ. T'll follow you, Cleonicus ; pray be expeditious 
in fixing the Glaſs. | 

Cleon. Truſt me, Euphroſyne, for that; - the Tube 
is now well fixed, and you may view in his Face equal 
Grandeur and Serenity. | oy | 

Euphroſ. Grandeur, indeed, I think! for he appears 
exceeding large —— and equally ſerene, as you faid——1 
cannot but admire his wondrous Aſpect, — he appears 
with a full enlightened Face ——1 fee none of thoſe Spots 
that you ſpoke of juſt now——his Face ſeems all over- 
ſpred with a ſoft, a ſteady and uninterrupted Glory. But 
what are thoſe Be/t-/ike Appearances, which I ſee go acroſs 
his Body.in one or two Places ? 5 

Cleon. They are called his Belis, indeed; but what 
they are is not poſſible to determine, nor eaſy to conjec- 
tare. Sir Iſaac Newton ſpeaks of them as Clouds, but 
though they vary their Magnitude, and Diſtances among 
themſelves, yet while they have the ſame conſtant Ap- 
pearance of Zones or Belts, it is ſomewhat doubtful if 
they are Clouds formed in Fupiter's Atmoſphere, as 
Clouds are formed in ours, in which we obſerve no Con- 
ſtancy of Form, Poſition, or any Thing elle. | 

Euphroſ. Well, but what are thoſe ſmall Stars I ſee by 
Jupiter two on one Side and two on the other, at un- 
equal Diſtances ! | 

Cleon. They are the Moons or Yatellities which give 
Light to Jupiter by, Night, as our Moon does to us. 


Euphroſ. Indeed]! Do you ſuppoſe thoſe very ſmall 
Stars to be Moons as large as our Moon. | 
Cleon. Yes, my Eupbroſyne, and larger by far; our 


Moon at that Diſtance would not be viſible thro? the beſt 


of Teleſcopes in uſe with us. Of theſe Moons thus Mr. 


Brown : 
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For ſis nal Honour made, behold ! afar 
Four radiant Moons ſurround th' imperial Star, 
(Large as our boaſted Warld ) whoſe jilver Light 
Refreſh his Regions in the gloomy Night ; 
Nor this the Fancy of deluded Eyes, | 
Mark'd are their Periods thro* ſublimer Skies, + 
ft does th* Aflronomer his Tube diſplay 
And view em in Edipſe with pleas'd Survey, 
To this the Curious their Diſcovery owe 
Of Lights ſwift Motion, and its Meaſure know, 
Euphroſ. Well, I do not ny his four Moons, 
I believe he has Need enough of them But. how 
comes it to paſs, ſince Mars is ſituated between us and 
Jupiter, and we having one Moon and Jupiter four, that 
Mars has none at all?! | 
Cleon. 'The Queſtion you ſtart very naturally offers, 
and is of ſome Importance, as it concerns the Analogy and 
Harmony of the ſeveral Parts of the great Machinery of 
our Syſtem. But you will excuſe me from a direct An- 
ſwer *till we come more immediately to conſider the Na- 
ture of Moons or ſecondary Planets, in another Converſa- 
tion, particularly on that Subject. | Y 
Euphroſ. If you pleaſe, Cleonicus; — but one Que- 
ſtion more—- If Jupiter be fo very large a Planet, pray, 
what do you think of the Inhabitants there? 3 
Cleon. T's true, one can aſſert nothing poſitively of 
them; but if we reaſon from the Analogy of Things, 
they as much exceed us in Stature as Jupiters Globe 
exceeds ours in Diameter; and are therefore at leaſt 
| fexty, Feet high; nor is there any Thing to be wondered 
at in this; fince Things are great and ſmall only by Com- 
pariſon. | = ; 
Euphroſ. I make no Doubt but this Planet made a 
Notable Figure among the Deities of the heathen World 
in former Times. / bs | 
Cleon. I need fay only this, that he was adored with 
the greateſt Veneration under the Character of the He 
High and feprime Dei. ; . 
Eupbroſ. That is, I ſuppoſe, you, mean the Heathens 
worſhipped the God and Creator oß all Things, who is 
of himſelf inviſible, under the Shrine of this glorious 
Planet Jupiter. . „„ 
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Clean. Les, they did ſo; and made divers Statutes 
and Images, inſomuch that almoſt every Nation had a 
Jupiter of their own, in Imagery. He was honoured 
with no leſs a Title than that of The Father of the Gods 


and Men. 


Eupbroſ. How came they originally by the Notion of 
Jupiter's being the ſupreme Deity ? 
Clæon. Undoubtedly from the Hebrew People: For 


the ſupreme God wig, © them being called Fehovah, or 


Fovah (as a late learned Biſhop ſays it was pronounced) 
the Heathens from thence, by an eaſy Derivation, had 
their Term Jouis, Fove, or Jupiter, which was the ſame 
Deity under different Names ; according to the Addreſs of 
Mr. Pope's Prayer. 


Father of all, in ev'ry Age, FL: 3 
In ev'ry Clime atdor'd; | 

By Saint, by Savage, and. by 1 88 
Jehovah, Jove, or Lord. 


That is to ſay; the Hebrews called him Jebovah; the 


Heathen, Joie; but the better informed Chriſtians call 
him Lord of the World. 


Euphrg. Pray, how hid they ſet off their molt. high 


God in the Pantheon? 


Cleon. He fat on a Throne of * and Gald, under a 
rich Canopy, with a Beard, holding 7 hunder-bolts in his 
Right-hand, and a Sceptre of Cypreſs in his Left, with an 
Eagle on the Top, and was inveſted with an imbroidered 
Cloat and golden "Who 

Euphroſ. J ſuppoſe he was not a more ſplendid Star in 
the Heavens, than a ſacred and illuſtrious Theme among 
the Poets, too. 

Cleon. Tis very true, he was not, as you will find hy 

a few Citations from them; Virgil Wade a Sort of 
big to him in theſe Words, . 


2 the great "Father of 1 the Gads a hone ins tre 
My Muſe begins; for all is full of Jove. 72 2 
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And in another Place thus * 


The King of Gods and Men, whoſe * Hand \ 
Diſper/es Thunder on the Sea and Land, Ps 
Diſpofmg all with abſolute Command. 


And again: N | 


— Mighty Thunt'r rer with majeſtic Awe 
Then ſhook his Shield and dealt his Bolts around, 
And ſcatter d Tempeſts on the teeming Ground, 


Homer aſcribes almoſt all the Attributes of Deity to 
Jupiter in theſe Verſes : 


O Thou, whoſe Thunder rents the cloned 4 8 
IA bo in the Heaven of Heavens has fix d thy Throne, 
Supreme of Gods !' unbounded, and alone ! / | 


And in another place, | 


So Jove decrees, reſtleſs Lord Fall- 

At whoſe Command whole Empires riſe or fall: 
le ſhakes the feeble Pamp af human Truſt, 
And N and Armies bumbles into 1 


— 
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"DIALOGUE XII. 
Ki * PLansr SATURN. $ 


 Cleonicus. 


5 . EL 1 my Euphroſyne, the Order of our phyſi- 


cal 8 peculations hath brought us at Length to 
the extreme Pars of the Solar Syſtem, I mean the Orbit 


of Saturn, which is the Boundary thereof, if we except. 


the Cometary Orbits. 

Emphroſ. I remember you told me, — was the 
fixth primary Planet, and the higheſt or moſt remote from 
the Sun. 

Cleon. Yes. 


Fartheſt and laft, Save warm'd 5 Phcebus' Roy, 
Thro' his wide Or a, Saturn. wheel; away, 
How 


How great the Change, could we be wafted there] 
How flj9w the Seaſons! and how long the Year . 


Baker's Univerſe, 


Euphroſ. T perceive from the Copernican Syſtem, that 
the Orbit of Saturn lies very far from the Sun, in Com- 
pariſon of the reſt, and, conſequently, that his Circuit is 
very large indeed. | 

Cleon. Ves, the Diſtance of Saturn from the Sun is 
computed to. be no leſs than Seven Hundred and Seventy- 
ſeven Millions of Miles, which is 93 times farther than the 
Earth; and therefore the Light and Heat at Saturn will 
be o times leſs than it is with us. | 

Euphroſ. Ninety times lefs ! Why ſure they can nei- 
ther ſee nor fee] in Saturn. Well, I thaught Jupiter was 
cold enough to think on; but Saturn would freeze ones 
very Thoughts! | „ IE, 

Cleon. They are inconceivably cold and dark there, to 
be ſure; and this Speculation 1s the curious Theme of 
the following Verſes. 


ty to 


But ſeen from thence, hoid languid and how ſmall ! 
When the keen North with all its Fury blows, 
Congeali the Floods, and forms the fleecy Shows, 
*Tis Heat intenſe to what can there be known © _ 
Warmer our Poles than is its burning Zone. 
Tho there inhabit muſt have other - Powers, 
Fyuices, and Veins, and Senſe, and Life than ours. 
One Moment's Cola, like theirs, would pierce the Bone, 


hyſi- Freeze the Heart's Blood and turn us all to Stone. 

h to | os JJ 

Ca Euphroſ. Dear Brother, ara + make me ſhiver 
pt to hear the cold Strain | can it be poſſible for any ſenſible 


1 Beings to endure that Intenſity of Cold, and live? 
n Cleon. Ves, undoubtedly; you ſee very ſmall and 


Time without any Concern. Vea, I have put thoſe 
little Creatures into” a freezing Mixture made of Nitre 
and Szow, which is intenſely cold, and they ſeemed not 
| _ | affected 
Hou 5 
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From hence how large, how ſlrong the Sun's brieht Ball 


tender Animals endure the coldeſt Water in the Winter 


— 
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affected with it. Vea, further; I have put theſe very 
ſmall Animals into a Tube of Water and froze them 
in a Cylinder of Ice for the Space of Half an Hour, and 
yet it has not killed them. You ſee therefore it is only 
a Conſtitution fitted to the Nature of the Element that 
is neceſſary to the enduring any Degree of Cold or Heat, 
1 the ſame ingenious Author obſerves in the ſame 
Place: | 


Strange and amazing muf? the 3 be 
*7 wixt this dull Planet and bright Mercury; 
Tet Reaſen ſays, nor can we doubt at all, 
Miihons of Beings dwell on ether Ball, 
 #/ith Cauſtitutions fitted for that Spot, 
Where Providence, all-wiſe, has fix d their Lot. 


Euphrof. Well, all the Works and Ways of Provi- 
dence are wonderful; ſurely they who neglect or deſpiſe 
Philoſophy, muſt be ſottiſh Creatures indeed ! they little 
know the Pleaſures that ariſe from its various and noble 
Speculations ! But not to digreſs— Pray, how long 1s 

the Tear in Saturn? | | | 

Cleen. About the Length of 294 of our Years; or 
114 more preciſely, it conſiſts of Ten Thouſand Seven Hundred 
114 Fifiy- nine Days and /iw Hours; for in that Space of T'ime 
117 Saturn revolves once about the Sun. Of the Saturnian 
ws Year a Poet thus ſings, | | 5 


1 | View Saturn laft ; hew faint his diftant Gleam, 
3 = | (Ont mg Planet in our Solar Scheme) 5 
Ji waſt bis Globe, fs large his Orbit's Space, 
14 Our Thirty Years but ſhew his annual Race. 
144 : Prize Verſ. No. III. 
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Eupbraſ. Sinee his Year and Seaſons are ſo very long, 
how long may we ſuppoſe his Days and Nights to be? 
| Clcon. It is not yet known whether he turns upon his 
11 Axle or not, and therefore nothing certain can be ſaid of 
it}: his Pay or Night. But it is agreeable to the Nature of a 
| | Planet to turn on its Axis, and therefore he in all Proba- 
bility does ſo, though we know it not. 
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Euphroſ. T am a little impatient ds 2 Si 
* Gs ws ra rt isa Kind of Ring 3 
paſſes his Body, that makes thi eli 1 
wondrous Spettacle. „ ie 

Ben. There is ſuch a Thing and to tüm E ho 
may have a clear and perfect Sight of this —— 224 
ſurprifing Phænomenon, I have provided you a reflecti 
Teleſcope, which magnifies to a very great Degree, an 425 
eaſily uſed when fixed on its proper Pedeſtal. ; I 
Eupbroſ. I thank you, dear Cleonicus, for the Care you 
take to pleaſure me in this Reſpect; it is a curious Inſfru- 
ment indeed, and I doubt not but its Uſe is accordin — 
Is de. 5 — enough to ſee the Planet?! 1 

Cleon. I believe it is nearly, or at leaſt will be b 
Too th f . 1 y that 
11 

33 Pray, fhew him to umᷓumwmſlGWe. 

gon. You can't miſs ſeeing him; it is that pale bri 
Star you ſee towards the North- ; e 
Star that now appears. ark. og _ wy biggeſt 
Eupbroſ. J ſee the Star you mean - and long to view him 


through the Teleſcope ; pray fetch 1 

21 pray fetch it out, Ci 5 
Cleon. I will—here it is, and I'll fix it for ene View — 
- i 77 touch - 


Euphroſ. I will ſee both the Planet and its Ring 


a moſt curious Sight, indeed —he appears with a round 


Face, but not ſo big nor fo bright as + 

| | 10 b upiter.— 

Ring perfectly encirele his bets. ted Flo 

Side to a ſenſible Diſtance.— I can alſo ſee the dark Space, 

on each Side, between the Planet and its Ring. 0 

1 two o e Stars, which, I ſuppoſe a 

is Moons, like thofe I faw 1 r 1 

TC off the Glaſs. _ 8 wrench But he in moved 
e. [ queſtion not but you are pleaſed with | | 

mona Sight. But this Inſtrument will make it e 


as you pleaſe. You will obſerve, that he appears Full-face , 


as indeed he always does, on Account : ar 

; - PEST LC of his 

Seeed e cee 
e appears leſs than Jupiter, for ſo he, indeed, is by much. 
Euphroſ. Pray, what is the Magnitude, or Bulk of 


Vol. I. 8 - "Cle 
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Cleon. He is computed to be Sixty-/even Thouſand * 


Eight Hundred and Seventy Miles in Diameter; and there- 
fore lie is in Bulk about Six Hundred Times bigger than 
our Earth; and a little more than half as big as Jupiter. 
Eupbroſ. But this wonderful Ring of his, what do you 
take it to be? | | 

Cleon. The Learned abound with Conjectures about 
it; but as no Man can poſſibly know any T hing cer- 
tainly of the Matter, I think it better to fay Nothing; 
and chuſe rather to give you a poetical Deſcription of this 
extraordinary Phænomenon. 


Muſe ] raiſe thy Voice, myſterious Truth to ſing, 
How ver the copious Orb a lucid Ring, 
Opake and broad, is ſeen its Arch to ſpread 
Round the big Globe at ſtated Periods led; | 
Perhaps (its Uſe unknown ) with gather d Heat 
To aid the Regions of that gelid Seat, | 
be want of nearer Phoebus to ſupply, 
And warm with reflex Beams his Summer Sky; 
Elſe might the high placd World, expos'd to Froft, 
Lie Waſte, in one eternal Winter loft. 
| e Prize Verſ. No. III. 


Euphroſ. Do you know at what Diſtance this Ring is 
ſituated from the Body of Saturn? F 
Cleon. The Meaſures of Aſtronomers make it to be at 
the Diſtance of Twenty-one Thouſand Miles from Saturn, 
and alſo that its Breadth is equal thereto, or, as ſome ſay, 
its Breadth is Twenty-n:ne Thouſand Miles, * 
Euphroſ, Stupendous Magnitude ! what can be the 
Meaning of it? what the Uſe ? Say, Cleonicus. 
Cleon. I can fay after others, that it may poſſibly be 
appointed to give Supplies of Light and Heat to the Pla- 
net; but this Suppoſition, however plauſible,” I do not 


think altogether reaſonable ; for (1.) The Inhabitants 


have Conſtitutions ſuited to the Temperature of the 
Globe of Saturn undoubtedly, and therefore can't be ſaid 
to want more Ligbt and Heat; our Degree of Light might 
blind them, and our Heat would make the Marrow boll 
out of their Bones, in all Likelihood. (2.) There are, 
as you obſerve, ſeveral Moons to make up the requiſite 
6 5 ot Degree 
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Degree of Light. And therefore the Uſe of that won- 
derous Ring (though very great, to be ſure) may be to us 
entirely unknown. 


Pleaſure we know there's ſuch a Ring, be the Uſe of it 
what it will, But, pray, how many Moons hath Sa- 
turn? ee | 1 
Cleon. Through our common Teleſcopes we diſcover 
but t or three, though with the beſt Sort you may ſee 
fue, of which I intend to give you a farther Account at 
another more convenient Time. | 
= EZuphroſ. | have no Occaſion: to aſk. concerning his 
Conjunctious, Oppoſitions, Retrogradations,, &c. which I 
| fee, from the Plate, muſt follow from his being a ſupe- 
rior Planet, or having his Orbit lying without that of the 
Earth, as in Jupiter and Mars you explained to me; and 
would only obſerve, that whether he be in Conjunction 
or Oppoſition, it appears to me that his apparent Mag- 
nitude can be but little varied, becauſe of the much ſmaller 
Diameter of the Earth's Orhit. 8 5 
Cleon. Tis well obſerved, Siſter; for there is but little 
Difference if viewed on the Oppoſition, when he is neareſt; 
or in the Conjunction, when he is fartheſt off. . 
Euphroſ. Did not the great Diſtance and long Period 
of Saturn's Revolution occaſion. him to be taken Notice 
of among the Heathens in ancient Times? 


at Cleon. As to his great Diſtance, they were far from 
ty | being Aſtronomers good enough to know any Thing about 
4 that: But his flow Motion, and the great Length of 
his Year, occaſioned them to make him the Emblem of 
ne „ „ A 
Euphroſ. In what Manner? 5 f 
5 | Cleon. They repreſented him as a decrepid, wrinkled 


ot ſhoulder'd, hollow Jaw'd, flat Noſed, hooked Chin'd, 
as black Lips, and crooked Hands, In his Right Hand 
= was a ruſty Scythe, and in his Left he held a Serpent 
ri Liting his Tail; or, as ſome ſay, a Child, which he is 
; : about to devour. 15 | 

855 Euphroſ. Why then he made but a Sort of contemptible 
55 Figure among Men in Days of old, I find; he was in- 
85 deed a very fit Symbol of Time, which gives to every 


8 2 


Thing 


A 


old Man, with a long Beard, and hoary Head; round 


Eupbroſ. Well, I would not be over inquiſitive ; tis a 
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Thing a horrid Aſpe& ; or cut down, and devours it; 
and that in an endleſs Circulation of Ages. — Pray, is 
there any Thing farther remarkable of Saturn? | 
Cleon There are abundance of Things fabled of him, 
as you may meet with, and doubtleſs have, in many 
Books; but the moſt notable Thing of all is the Time 
in which he lived, called the Golden Age | _ — 
Euphroſ. I have read a Deſcription of that extraordi- | 
nary Age in ſome Poet, but forgot which.—I ſhould be 
glad to hear it repeated. SER | 7 
Cleon. Virgil gives a beautiful Deſcription thereof in 0 
his Eighth Book of the Tneid; and Ovid in his Firſt 1 
Book of Metamorphoſes, Which, ſince it is agreeable 
to you, I ſhall rehearſe in Mr. Dryden's Language. 


The Golden Age was firſt, when Man, yet new, I] 
| No Rule but uncorrupted Reaſon knew ; e 
And with a native Bent did Good purſue. 

- Unfori'd by Puniſhment, unaw'd by Fear, 


| Date His Words were ſimple, and his Soul ſincere + 
| g Needleſs was written Law, where none oppreſs d; 


The Law of Man was written in his Breaſt. 
No ſuppliant Crowds before the Fudge appear d; 
- No Court erected yet, nor Cauſe was heard; © 
But all was ſafe, for Conſcience was their Guard, 
| The Mountain Trees in diſtant Proſpect pleaſe, 
E'er yet the Pine deſcended to the Seas ; 
Fer Sails were ſpread new Oceans to explore, 
And happy Mortals unconcern d for more, 
Con find their Wifhes to their native Shore. 
Ns Walls were yet, nor Fence, nor Moat, nor Mound, 
Nor Drum was heard, nor Trumpet's angry Sound, 
MWor Swords were forg'd: But void of Care and Crint, 
* . The foft Creation flept away the Time; 
De teeming Earth, yet guiltleſs of the Phugh, 
1 And unprovof' d, did fruitleſs Stores allow, 
a Content with Fuad which Nature freely bred, 
On Wiliings and on Strawberries they fed; 
Cornels and Bramble-berries gave the ret; 
And falling Acorns furniſy/d out à Feaſt. 
The Fiow'rs, unſown, in Fields and Meadows rei gu d, 
And Weſtern Winds immortal Spring maintain d. 
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In following Years the bearded Corn enſued 

From Earth unaſt d, nor was the Earth renew'd : 
From Veins of Vallies Milk and Nectar broke, 
And Honey fweated through the Peres of Oak, 


"—_— 


DIALOGUE XM 


On the Uſe of the GroctnTRIC PLANETARIUM 


by Means of an Ephemeris. 


Cleonicus. 


V 7 E have now finiſhed our Survey of the Planetary 
Sytem, and I am well aſſured, my Euphroſyne, 
you underitand the general Phenomena thereof very well; 
but ſomething yet remains to be underſtood upon this 
Head, and I am willing to hope will give you as much 


| Pleaſure as any Part of our paſt Speculations, as it is of a 
practical Nature, and what you are to perform with your 


\ 


own Hands. 

Euphroſ. 1 long to know what it is, Cleanicus, as every 
new Idea gives me new Delight. 6 

Cleon. What I mean is, what I ſome Time ago hinted 
to you, vg. That it is not enough for you to know the 
ſpeculative Part of Aſtronomy, but alſo that you learn to 
find the Places and relative Aſpects of the Flanets, from 
an EPHEMERIS, for every Day of the Year. 

Euphroſ. And do you digs I am capable of doing this, 


Cleon. Yes, what ſhould hinder you, when you are put 
into a proper Method for it ? 
Eupbroſ. But I ſuppoſe I muſt firſt learn the Uſe of 


that 3 call an Ephemeris. 


Cleon. Y ou muſt. Here it is. Look at it. —— 
Euphroſ. It is but ſmall indeed, but it is filled with ſuch 
a Number of Characters, Figures, and Columns, that at 
firſt View I know not what to make of it. 
Cleon. That is every One's Caſe in a new Attempt ; 
15 83 when 
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when you conſider each Article of the Ephemeris ſeparately 


you will find it eaſy enough to underſtand. 


an Ephemeris? 

Cleon. Becauſe it is a Diary or daily Account of the 
Motions or Places of the Planets, as they appear to the 
Eye, placed both in the Sun, and at the Earth, through- 


Euphroſ. But firſt tell me why this little Book is called 


out the Year. 


poſe the Eye to view the 

Planets from the Sun, ſince that is impoſſible ? 220 8 
Cleon. Becauſe on that Suppoſition you can obſerve or 
aſſign for any Time the true Places of the Planets in the 


Euphroſ. But why do you ſup 


Ecliptic; and this true Place ſeen from the Sun, is called. 


the Heliocentric Place of the Planets, for the Name of the 


Sun in Greek is Helios; but if the Planets are viewed from 


the Earth (called in Greet, Ge) then their Places and 
Motions are called Geocentric. 

Euphroſ. I underſtand you, I believe, pretty well; I ſee 
on the Right Hand Page, for every Month, a ſmall Table 


with the Title of The Heliocentric Motions ; as there, on 


the Top, for the Month December, 1755. 


F -The Heliocentric Motions. 

S | 5 | 

Bl VIIN e Soft 2 D 
1129 26] 4 22/24 33] 9 3029 6018 40 
629 35/4 . 45127 014 8 7 9/168 81 
11029 45| 5 8129 279. 13/14 417 
16/29 54] 5 30] 18 53 224 1822 480 1247 
21,007 3 5 53 4 1729 24 O0 42619 41 
2600 120 16| 6 40 48 300 8 36| m8 


Cleon. Very well, my Euphroſyne. You obſerve that 
Table divided in 7 Columns; in the firſt is placed every 
5th Day of the Month beginning with the firſt. On the 
Top of each of the other Columns, the Character of the 


Planet and of the Sign in which it is on the firſt Day of 
the Month; and the Figures in the reſpeQive Columns 


ſhew the Place in Degrees and Minutes which the Planet 
is in, as ſeen from the Sun preciſely at 12 Clock at 
Noon, on the ſeveral Days in the firſt Column; for 
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vou muſt know, the 4/ronomers always begin their Da) 
at Noon. | 15 | | 
Euphroſ. This is all fo plain, that I can't but apprehend 
it; and thus for Inſtance, on December the iſt, at 12 
o'Clock, I obſerved the Heliocentric Place of Saturn (h 
is in 29: 26' of Capricorn (); of Jupiter (u) in 45: 
22 of Libra (==) ; of Mars (&) 247: 33 of Gemini (H); 
of the Earth (©) q: 3 of Gemini (H); of Venus ( 
in 299: 6“ of Sagittarius (); and of Mercury ($) in 
18* : 40 of Cancer (); and fo for any other Day there 
ſpecified. 5 
Cleon. Very right, my Euphroſyne, I ſee there will be 
no Difficulty about the other Table of the Geocentric 
Motions, where the Place of the Sun and each Planet is 
wen in their proper Columns, as viewed from the Earth, 
or every Day at Noon. — 
Euphroſ. But beſides theſe, there are ſeveral other Tables 
and Columns on the ſame Page; pray, what is their Uſe ? 
Cleon. We ſhall ſee that hereafter, Siſter; the Helio- 
centric and Geocentric Motion will be ſufficient at this 
Time to conſider; and becauſe we want to know con- 
ſtantly in what Part of the Ecliptic the Planets are, their 
Geometric Places are ſhewn for every Day, as you ſee for 
the Month December &. | | 


3 


” 


* Tables of the Heliocentric and Gcocentric Motions or Places 
for December 1755, are here added from Parker's Ephemeris, leſt 
the Reader ſhould not have the ſaid Book at Hand; and one 
Month only is ſufficient for an Example of its Uſe, a 
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q: Euphroſ. Well, let us not ſpend Time abdut Things fo bels 
| eaſy ; I ſee that for every Day of the Month, the Places of the cut 
| Sun and all the Planets are ſhewn in the Ecliptic, as they of tl 
I appear from the Earth ; put pray, what depends on all this! dis b 
i | Cleon. A very pleaſant Afronomical Praxis; by which ihe 
j you mayat any Time be able to entertain yourſelf in a moſt Bo 
1 rational and agreeable Manner, that is to ſay, you may E 
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in a Minute or two, repreſent to yourſelf the true Ap- 
pearance of the planetary Syſtem, juſt as it really is, in 

the Heavens for any Day you pleaſe ; by aſſigning to every 

Planet its proper Place in its Orbit. . 
Eupbraſ. J his will be doing great Things indeed, Cles- 
nicus; but how am ] to go about it? I long to know 
Cleon. For this Purpole, my Euphroſyne, IJ have pre- 
pared for you what I ſhall call a GeoceEnTRIC PEA NR 
TARIUM, which,you here ſee on this large Sheet of Paſte- 
board, where you obſerve the Orbits of all the Planets are 
drawn at the proper Diſtances from the centrical Sun, in 
the ſame Proportion as in the Syſtem itſelf ; and in the 
next Place you ſee the Planets themſelves all moveable in 
their Orbits. on Paper Labels, about the Center of the Sun; 
Next, you ſee the Ocbit of the Earth divided into its 12 
Signs and Degrees, which we ſhall call the Solar Ecliptic; 
in this, the True or Heliocentric Places of the Planets are 
eſtimated. And, in the laſt Place, about the Earth you ſee 
a ſmaller Circle of the Signs, moveable about its Center, 
in which the Flanets viewed from the Earth, muſt all a 


pear, and which for that Reaſon I ſhall call the Geocentric 
Ecliptic *. 8 | 


* I have added this Plate, with its Appendix, that ſuch 
Gentlemen and Ladies as have not the Opportunity of a real 
Planctarium, may in a great Meaſure ſupply the Want of it 
by this Geo-entric Planetarium, eſpecially as ſomething of this 
Kind has been always wanting to give Youth a Taſte of the 
Pleaſure of practical Afronomy. 


In order then to prepare this Inſtrument for Uſe, you pro- 
ceed in the following eaſy Method. 


1. Cut the eighth Plate out of the Book, and paſte it on 
a Sheet of Card Paſe- Board. | 
2. Then with a Pair of drawing Compaſſes, make the Orbit of 
ars a compleat Circle on the Paſte- Board. Then cut out the 
Whole, of a circular Form, a little beyond the Orbit of Mars. 
3. In the Appendix to this Plate, there are engraved the La- 
bels of Mercury, Venus, the Earth, and Mars, which are to be 
cut out cloſe to the black Lines; theſe, together with the Face 
of the Sun, are to be placed on the Center of the Planetarium 
ona String, hy which they may be tied cloſe down, yet freely 
moyeable about the Center, ſo that the Center of the Planet on 
the Label may be always in the Orbit. Note, the Label of the 
Earth muſt be uppermoſt, and the Face of the Sun on that. 
4. Cut out the Georentric Eclipric, fo that it may e 
| . : 0 
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Euphroſ. So far I underſtand you; but ] fear leſt what 
is to come ſhould prove a much greater Trial of Skill. — 

Cleon. There is no Grounds of Fear to you, Siſter; if you 
attend to the following Precepts, every Thing will be eafy. 

Fir/t, obſerve in the Ephemeris the Heliocentric Place 
of each Planet, and bring the Label of the Planet to that 
Sign and Degree in the Heliocentric Ecliptic, that is, ſo 
that the Line which paſſes through the Center of the 
Planet may cut that Degree. | 

Secondly, Having done this for every Planet, fix them 
down to their proper Places in their Orbits by a /mall Piu 
through their Centers. | 

7 55 Bring the Earth to its Heliocentric Place, and 
fix the Label by a Pin paſſed through it into the Board. 

Fourthly, The Geocentric Ecliptic is then to be moved 
about the Earth, and placed in ſuch a Manner, that the Line 
of Y == paſſing through the Earth's Center, may be parallel 
to or equally diſtant from the ſame Line of Y == in the 
Solar Ecliptic, which you may eaſily do by the Eye. 

Fifthly, This Geocentric Ecliptic ſo rectified, is to be 
fixed by a Pin through that Part of it which lies remote 
from the Sun. 

Siæthly, Then in the laſt Place, ſtrain a Thread over the 
Center of the Earth and each reſpective Planet, and that 
will cut the Geccentric Ecliptic in that Point where the 
Planet will appear to an Eye at the Earth. And thus with 
a little Practice, you will be able immediately to exhibit 
the Syſtem of Planets, both as it is in it's Self, and as it 
appears to us at any Time. 


of the Circle of the Signs, and the Diameter between the black 
Lines; and let the Center of this be placed on a Thread through 
the Center of the Earth on a Label, and tied down on it, ſo 
that it may freely move about the Earth's Center. Then is 
it fit to be uſed, as in the Dialogue above is directed. 

5. To fit this Inſtrument for Jupiter and Saturn, it muſt be 
ſtuck on to the Side of a Room, or on a large round Table; 
you muſt then lay a Thread over the Center of the Sun, and 
Inpiter's Place in the Ecliptic about the Sun, and at 124 Inches 
from the Center, ſtick a Patch, and it will be the true Place of 

piter. For Saturn you do the ſame, but for him you muſt 
place the Patch at the Diſtance of 234 Inches. And indeed, in 
this Manner, Patches may be placed en the Orbit of the other 
Planets, if the Trouble of the Labels be thought too much. 
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Euphroſ. J make no Doubt but I ſhall underſtand theſe 
| Precepts very well, when J join with them the Practice, in 


i which you will aſſiſt me a little at firſt. 
; Cleon. That I ſhall do in the next Place; therefore, to 
5 begin, take the Ephemeris and look in the Heliocentric 
= Table for the Placey of the Planets for the 2bth Day of 
2 December next, and let me hear you ſay what they are for 
I each Planet. 
EEuppbroſ. J will let me ſee, the Planet Mercury & is 
_ in 5? 38' of Scorpio, (m) and therefore, I ſuppoſe, I 
3 muſt take this Label of Mercury and bring the Edge of it 
to that Point of the Solar Ecliptic.— Well, here I fix it 
d with a Pin, and what next, Cleonicus? 
J Cleon. You muſt now proceed to do the fame with all 
2h the Reſt ; pray where do you find the Planet Venus $ ® 
x Euphroſ. I find her Place to be in 8* : 36 of Aquarius 
: , to which I bring her 1 pin her faſt down. 
is The next I muſt look for is the Earth I ſee it we are 
0 that Day in 49 : 30 of Cancer S; thither I bring the 
- Farth's Label, and fix it down with a Pin—ſo far 1 pre- 
38 ſume I am right, Cleonicus ? 
1 Cleon. You proceed very well; do the ſame by all the 
f Reſt, and vou will ere&t a much better Scheme of the 
Heavens than any Aſtrologer could ever yet pretend to. 
| K Euphroſ he Place of Mars q I ſee is in o: 40 of Cancer 
wy S: Jupiter A is in 69: 160 of Libra =>; and Saturn h is 
5 in 0? : 12 0f Aquarius . To theſe Places I have brought, 
1 and pinned down their Labels — And now, what remains? 
. Cleon. Only to rectify the Geocentric Ecliptic. ; 
mw  Euphroſ. I know what you mean, it is to place the 
27h Ecliptic about the Earth in a parallel Situation to that 
90 about the Sun —ſee, there it is done. | 
1 is Cleon. With great Pleaſure I ſee how readily you doit ; 
| 85 have now nothing more to do, but to lay a Thread 
be from the Center of the Earth over the Centers of the ſeveral 
le; Planets; and you will then obſerve the Places-in which 
ind they ſeverally appear in the Geocentric Ecliptic are the ſame 
hes very nearly as thoſe you ſee in the other Table for the 
> of Geocentric Motion. | | 
uſt Euphroſ. Indeed! that will give me great Pleaſure—P'Il 
5 try -I lay the Thread from the Earth over Mercury, and 
Ry find it cuts the Geocentric Ecliptic in the 17 of # Sagitta- 
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rius——Now let me ſee the Table, — Mercury's Place is 
there 19? : O of the ſame Sign. ——1 think I am very near 
the Matter Cleonicus © 

Cleon. As near as you can defire or expect to be; for in 
Inſtrumental Aironomy, we mult not ſtand for a few Mi- 
nutes. Well, and where do you find Venus, my Euphroſyne? 

Euphroſ. 1 will tell you preſently—1 lay the I hread tight 
over Venus, and it cuts the Geocentric Ecliptic in 189+ of 
Capricorn Now to the Table - Her Place is there 189: 
50 —-How] that is almoſt 19 ſure I am a little out here — 

Clean. Not at all, Sifter; for unleſs the Degrees were 
very large, it is no Wonder if you miſtake & or 3 a De- 


gree now and then; it is enough, if by Inſtruments we 


come but nigh the Mark. 

Eu hroſ. Well, next for Mars the String laid over that 
Planet cuts the Ecliptic in 10%. of S—in the Table I ſee 
it is 10? : 8'— pretty near.— I next extend the String ta 


Fupiter's Center, and it cuts let me ſee— 15 2 of == ;—in 


the Table, that Planet ſeen from the Earth, is in 16? : 25 
of l am near the Truth here alſo.—In the laſt Place, 
let me try for yonder Planet Saturn—1 lay the Thread over 
his Center, and it cuts the Ecliptie in 28? of V5; in the 
Table it is 27: 5%, within 3“ of the Truth. | 
Cleon. By this Praxis, you ſee, my Euphroſyne, how 
nearly the Inſtrument and the Table agree, and how eaſy 
it is in this Manner to repreſent the Situations and Aſpects 
of the Planets for any other Time. I he Reverſe of this 
Proceſs is alſo very eaſy, v:z. to find the Heliocentric or 
true Places of the ſeveral Planets in their reſpective Orbits, 
by laying a Thread from the Earth's Center to their ap- 
parent or Geocentric Places; for the I hread ſo extended 
will always cut the Orbit of the Planet in the Place where 
it really is at that Time. „ 
Euphroſ. It is much eaſier than I thought it was, and 
will often be the Subject of my leiſure Hours Amuſe- 
ment. But as you mentioned the Aſpetis of the Planets, 
1 ſhould be glad to know what is meant by the Lunar 
Aſpetts, and Aſpetts at tlie Earth, in a Table for every 
Day under the Heliocentric Motions. . | 
Cleon. Thoſe Tables of Aſpects are of no great Import- 
ance; they only ſhew us how the Planets are poſited with 
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each other, as ſeen from the Earth, in the other. And they 
uſe the Symbol A for the Trine Aſtect, that is, when the 
Planets are a third Part of the Ecliptic diſtant from one 
another, vig. 4 Sigus; if they are but 3 Signs apart, that 
Aſpect is called a ae denoted by q; if but 2 Signs from 
each other, it is called a Sextile, and is ſhewn by this 1 e : 
it they are in Conjunction, it is ſhewn by G, and if in Op- 
poſition by 8. And the Number placed by the Symbol, 
thews the Hour after Noon, when that Aſpect happens. 
Euphroſ. ] believe I underſtand all that you have ſaid, Cle- 
#n:cus; but let me try if I can make it out by Experiment. 


The Lunar Aſpects. 1 7 
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T obſerve againſt the 26th of December (to uſe the ſame 
Example as before) in the Column under Jupiter A there 
is placed d 18, which I apprehend denotes the Planet is 
in Conjunction with the Moon at 18 Hours after Noon — — 
But now, as there are but 12 Hours from Noon to Mid- 
night, pray, what am I to underſtand by the 18th Hour, 
Cleanicus ? | ] 

Cleon. Why you are to reckon 18 Hours from Noon 
of the 26th ; 12 of which will bring you to Midnight, 
and the other 6 will make 6 O'Clock in the Morning of 
the following Day; fo that the Conjunction happens on 
the 27th of December at b in the Morning. 7 
Euphroſ. Poh, that I could not think on ſo eaſy a Thing 
as that well, what is the next Lunar Aſpe#? that J Tee 
againſt the ſame Day — it is 9, in the Column of &, by 
which I ſee Mans will be in its Quartile Aſpecs with the 
Moon or 4 Signs from her, at 7 O'Clock that Night 
Again: I ſee in the Column of &, the Aſpect & 19, thew- 
ing Mercury to be in Sextile with the Moon, at—let me 

think — 19 is equal to 12 and 7 Oh, at 7 o' Clock the 
net Dr.. a | 

Cleon. Very right; one Example more of the 4ſþpefs 
at the Earth will make you a perfect Miſtreſs of this Part 
of the Science of the Stars. e 

Euphroſ. That gives me no Trouble; for againſt the 
25th Day, I ſee the Characters & A , which ſhew that 
8 A and Mercury ſeen from the Earth, have a 

extile Aſpect x, or are two Signs diſtant from each other. 

Cieon. Very well; and this you ſee confirmed by the 
Geocentric Planetarium, and alſo by the Table of Geo- 
centric Motions, for the Place of 4 is there 26: 
18, of Libra &, and the Place of Mercury is 159: 41 of 
I Sagittarius, which is near 2 Signs or 60 Degrees from 
the other. And as you are now ready in the Uſe of the 
Eßpbemeris, and can find the Places and Aſpects of the 
\ Planets for any given Day, as they are feen, both from 
the Sun and Earth, we may proceed to the Uſe of the 
Stellated Planetarium, which is ſomewhat different from 
what you have yet ſeen, and this ſhall be the Subject of 
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DIALOGUE XV. 
On the Uſe of the STELLATED PLANETARIUMC 


1 1 c Euphroſyne. | 
INCE I laſt faw the Planetarium, I obſerve you 
have made an Addition to it; pray, what means that 
| Hoop about it, with ſo many ſmall Stars? 
. Cleon. That is to anſwer the Purpoſe I have often 
mentioned to you, of ſhewing more plainly and directly 
| the Manner in which the Planets muſt neceſſarily appear 
to us to go forwards and backwards, and at Times be - 
Stationary, among the Stars in that Part. of the Heavens 
through which they paſs ; which Stars are thoſe engraved 
on the Hoop, and this Hellated Zone will therefore fitly 
8 repreſent the artificial Zopiac of the Planets. : 
Euphroſ. You have indeed often promiſed me the Plea- 
ſure of thoſe Appearances in this Way, which I preſume 
will be more natural than thoſe in which-I have already 
viewed them. But I obſerve, you have only the three 
Planets next the Sun, in the Planetarium now. | 
Cleon. They will be ſufficient for the preſent; and you 
will take Notice that the Vire which paſſes from the 
Earth through the Planet Mercury to the larry Zodiac, 
does repreſent a Ray of Light, by which the Planet is feen 
by the Eye; and as the Planet moves on the Inſtrument, 
it will point out the apparent Place of the Planet among 
the Stars, juſt as a Ray of Light ſhews the apparent Place 
of the real Planet in the Heavens. Eos, 
Euphroſ. 1 ſee the Congruity of ſuch a Repreſentation ; 
and I farther obſerve, you have placed theſe three Planets 
at their proper or proportional Diſtances from the Center 
of the Sun. 
Cleon. I have: placed them at their true Diſtances, that 
you may ſee the Times employed in their direct and retro- 
| - Yrade Metians, and their Hationary . . are the very 
ſame in the Planetarium as in the Heavens, or in the 
Ephemeris, where the ſaid Motions are all minuted down 
very punctually. LEV 
Eupbhroſ. J ſhall be pleaſed with repeating this aftro- 
nomical Praxis in a different Way from that of the Geocen- 
Ne ee ber We . tric 
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tric Planetarium, though that delighted me much; eſpe. 


cially as I apprehend this will be more natural, and perfect: 


it——Here it is, Cleanicus, how are we to proceed with it! 
Cleon. I will tell you = give me the Book—— Let uz 
now propoſe to find when the Planet Mercury next begin 


to appear direct in Motion, when /ationary, and when 


retrograde; and how long a Time each of theſe Phenc- 
mena will take up. 

Euphroſ. This will be very entertaining; but, pray, 
will it not be required to find the true Places of the Earth 
and the Planet for this Purpoſe ? 

Clean. It will, and that you can eaſily do for any given 
Time; now the Time when every Planet begins to appear 
direct in Motion, is marked with the Letter D, and when 
retrograde, with the Letter R; and therefore may be 
eaſily obſerved at any Time, and ſhewed by tlie Szellated 
Planetarium. | 
Euphroſ. Well, I long to try the little Skill J have in 
a Solution of this Problem. The Planet Mercury] ſee 
you propoſe for the Subject, but which Ephemeris muſt [ 
uſe for this Purpoſe, this for the old Year 1755, or muſt 
we have one for the prefer new Year 1756? | 

Clæon. It will be beſt to make uſe of both, becauſe the 
Planet Mercury begins to be direct in Motion the 4th 
Day of December 1755, as there you ſee in the Table, in 
the Column for Mercury, X 

Euphroſ. I do ——1 ſee the Letter D placed there, to 
denote it——lIt is then in the 237 44 of Scorpio ni, ſeen 
from the Earth. | 
. Cleen. Very good, my Euphroſyne. Now let us place the 
Earth upon its proper Stem or Arm, and juſt over the 24th 
Day of December, 1755 ; and you obſerve a fine long 
moveable Wire in the middle Part of its Surface. 

Euphrof. I do. But what Purpoſe is that Wire 
to anſwer ? 8 | | 22 

Clean. It will paſs through the Body of the Planet 
Hercury, when placed on its Arm, and its End will con- 
ſtantly paſs by and among the fixed Stars on the Hoop ot 
Zodiac; and ſo it will repreſent the Ray of Light, by which 
the Planet is ſeen by us, and by which its apparent Mer 
tions will be determined and ſhewn among the Stars in the 
Heavens juſt as they appear to us. 


But as the Ephemeris will be neceſſary, I will go and fetch Ml 
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Next I paſs the Wire through the Body of Mercury 


ſee the Bead keep moving on the ſame 
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= Euphy of: Well, I long to ſee the Machine in Mo- 


tion. — But do you not place the Planet Mercury alſo 
in that Part of the Ecliptic, which it really poſſeſſes at 
that Time? | 

Clean. Yes, or elſe we do Nothing: But in order to 
do that rightly, you will obſerve, that in the Table of 
Heliocentric Motions (Page 86) the Planet's Place for the 
firſt Day was in 1840 of S, and on the 6th Day in 
16 51 of Leos &; therefore in five Days the Planet 
moved 23? 11“; one fifth Part of which is 5 40, the 
Motion in one Day; in two Days therefore it moved 
thro' 119 200, which ſubducted from 162 517/ leaves 
5 g1' of Leo N, for its Place on December the 4th, 
1755, when it began to be dire in Motion; and of 
Courſe to that Part of the Eeliptic the Arm which carries 
Mercury muſt be ſet, which you ſee I have done. 


and then I Place the Planet on its Stem——laſtly, I fx 
a ſmall, white, ſhining Bead on the End of the Wire 
by the Stars. And thus the Planetarium is rectified 
for our Purpoſe —— You now obſerve the Eartb, 
Mercury and Venus all in Motion. "= 

Euphroſ. I do; the Planet Mercury goes the ſame 
Way with the Earth, from Weſt to Eaſt——The white 
Bead alſo moves among the Stars the ſame Way. 

Cleon. Very well, Siſter ; and you will ſee the Planet, 
and its repre/entative Bead both keep moving the ſame 
Way for a conſiderable Time.—— You will obſerve it 
thro” all the preſent Month December, Let us now 
take the new Ephemeris for the Year 1 750, and you will 

1e Way thro” all Ja- 
nuary,—— Now take the Book, and as there will be 


T: ime enough, let me ſee you find | the Day when the 
Planet begins to be Retrograde. 


Eupbroſ. 1 ſhall. fee that ſoon—let me look in Fe- 


” bruary—1 ſee no Letter R there Next, let me look at 


March Oh, there I find it, againſt the 2d Day I ſee 
the Letter R of Retrogradation. —— Hence I obſerve the 


Planet is direct in Moticn from December 4, 1755, to 


February 2, 1756. 


Clean. Admirably good, Siſter ; and now attend to 


the Planet in the Machine. — The Earth and the two 
. VOL. Is H Planets 
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Planets ſtill keep moving forward; — but Mercury's 
Repreſentative among the Stars begins to ſlacken its Mo- 
tion do you not obſerve a ſenſible Difference between 
it and the Planet itſelf, my Euphroſyne ? | 
Euphroſ. Yes, indeed, I do; and it is very pretty 
and pleaſant to behold it. Let me look, what Day 
the Earth is upon—The 11th of February—very well; 
now let me ſee the new Year's Ephemeris How much 
do I find it there move from the rith to the 12th ?— 
about 25 Degrees, and that is not half fo faſt as its 
true Motion it now moves ſlower, now very flow 

indeed—not one Degree in a Day,—it is now the 23d 
of February; It ſcarcely now moves at all | 
there it is quite at Reft—————— the Earth is now upon 
March the 1ſt ;—— Well, and in the Ephemeris, March 
the 2d ſhews it begins to be retrograde by the Mark 
R All this is wonderfully natural, inſtructive, 
and entertaining, beyond any Thing of this Sort that J 
have ſeen before. {he 5 | 1 
Cleon. It is not ſtrange the Phænomenon this Way 
ſhewn ſhould pleaſe you ſo much; becauſe it is ſo natural 
as to be the very Thing itſelf. You'll ſee by the Ephe- 
meris that the Planet is really not Stationary at all, but 
only in Appearance ; and that as foon as the Bead ceaſes 
to move forwards, it begins to move backwards. 1 
Euphroſ. I do; for I obſerve that from February 200 
to March the iſt, it moved two Minutes of a Degree 
forwards, but from the iſt to the 2d of March, it moved 
6 Minutes back again. —Whence I learn that the Planets 
are (as you ſay) flationary only in Appearance, and that 
ariſing from the Motion being inſenſibly flow a few Days 
only. But behold, it is now going backwards 
Good Heavens, how faſt it moves !\———'twill not be . 
long ere it gets quite back again. — How very ſwift WE== 
the Motion, and ſhort the 'Time of its Retregradation— 
Why, before the Month is out, it ſtops again vit 
moves no longer. -The Earth is now at March, the 
25th The Letter D is there too, in the Ephemeris—— 
How exact is the Agreement between the Book, the 
Planetarium, and the Syſfem itſelf? The ſame 
Things appear in all, and force tlieniſelves open 
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Underſtanding, at the ſame Time they fill the Mind with 
the moſt ſublime and rational Pleaſures, 

Cleon. The retregrade Motion in Mercury is but of 
ſhort duration indeed, as in the preſent Caſe, no more 
than 23 Days; whereas he continues dire# in Motion 
about go Days, which is more than three Times as long. 
And in the fame Manner we might thew the direct and 
retrograde Motions of Venus, or any other of the Planets ; 
for the ſuperior Planets, Mars, Fupiter and Saturn, may 
be placed on this Stellated Planetarium in their true Pro- 
portion of Diſtances, and then the Times of their ap- 

caring dire& and retrograde among the Stars on the 
Raarardent will be the ſame to a Day as we obſerve them 
in the Heavens. But we muſt at preſent deſiſt from a 
farther Speculation of the Planets, and leave what remains 
till you are a little more prepared for a/ronomical Calcula- 


tions, and the Uſe of Tables for that Purpoſe. 


DIALOGUE ASL 
Of the COMETS. 
Su 8 | 

X7 O U have, dear Cleonicus, obliged me with a long 
and particular Account of the fix primary Planets, 
as they are called, which conſtitute the moſt conſiderable 
Part of the Solar Syſtem. But what ſucceeds to theſe ? 
When we are arrived to the out-moſt Bounds of the 
Syſtem, where go we then? : 

Clean, Where go we! much farther, my Euphroſyne, 
| than we have yet been. 1 Forte 
Euphroſ. What, to the Stars, I ſuppoſe. 

Cleon. No, no; now you over-thoot the Mark; we 
muſt take a much longer Time to travel thither. _ 

Euphroſ. It can't be the Moon, for we left her far 
behind, hovering about the Earth. But hold—l re- 
collect — tis the Comets we next ſurvey; did you not 
intimate thus, Cleonicus ? when we laſt converſed to- 
gether 4 | | | GE 5 
Cleon. Ves, I did; the Comets next preſent themſelves 
as the Suhject of our Speculation. 


Euphroſ. Pray, what is a. Comet: 
4 A H 2 | | Fon { leon. 
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compact and durable Subſtance, capable of the greateſt 


1661, has its Period in 129 Vears; and that of 1682 


an Opake Nature, fflining only by Reflection of 


ſtated Periods of Time about the Sun; of which 


than the longeſt Period of the Planets. 
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Cleon. A Commet is what the common People call 2 
Blazing Star, becauſe it appears like a large Star With z 
long Tail, blazing as it were, or ſtreaming from it. It 
is a very extraordinary and amazing Sight. 5 


Tide threat'ning Comets, when by Night they riſe, LT 
Shoot ſanguine Streams and ſadden all the Skies. 


Euphrof; Did you ever ſee a Comet, Cleonicus?  _ 
Cleon. Yes; but they very rarely appear; and tho 
they are many in Number, yet their long Periods render 
their Return but ſeldom, and therefore a Comet can't be 
Rn 8 5 | 
Eupbroſ. Lou ſay the Comets are many in Number, 
pray, em you:mil bow-many foi tf nod. 
Clem. No; all thoſe which have been duly obſerved, 
and fallen under the Notice of Aſtronomers, are between 
40 and 50; tho” tis poſſible, if not probable, there are, 
belonging to this Syſtem, many more. 5 
Euphroſ. But I want to know what a Comet is, or 
what it is that makes the Appearance of a Star and its 
blazing Tail? 9 5 5 
Clean. They are ſuppoſed to conſiſt of a very folid, 


Degree of Heat and Cold without Diſſolution ; 200, of 
the Sun 


Beams, like other Planets. FN” Tt 
Eupbraſ. By that you intimate the Comets to be 2 
Kid of Planets. _ Leg 
Cleon. They are moſt certainly ſo; for, they move in 

Ol Periods, 

ſome are longer, ſome ſhorter, as in the other Planets. ... 
* Euphroſ. Are the Times of the Periods of theſe 
Cometary Planets known by Aſtronomers, like thoſe of 
the other? 2 wee a en 1 
Cleon. No, but of ſome ſew only; as that which 
appeared in 1680 hath its Period in 575 Vears; that in 


x 


Has its Period the ſhorteſt of all, viz. 755 Years., 80 
that the ſhorteſt Period of the Comets is much longer 
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Eupbroſ. Well, but if this laſt Comet's Period he but 
754 Years, and he appeared in the Year 1682, it muſt 
be expected that he will again appear in the Year 1758; 
What fay you Cleonicus? 7452 


* . "4 PR 


leon. Say, tis true, it will undoubtedly then appear, 


to the great Pleaſure and Surprize of all the curious Part 


of Mankind. 
Eupbroſ. J hope, as the Time is ſo near, we ſhall both 
live to ſee ſo extraordinary a Phenomenon. = Ps 
Cleon. I hope fo too; I ſhall ſcarce regret Death ſo 
much on any worldly Account as preventing me of ſo de- 
firable a Sight.“ | | 
Euphroſ. In what Kind of Orbits do the Comets move 
about the Sun? | Tt a ng OD : 
Cleon. In ſuch as are of an oval or elliptical Form, like 
that of which you ſaw a Part in the Plate of the ſolar Syſtem: 
Euphroſ. Here is the Plate you mention, —I ſee the Orbit 
and the Comet in it: The Sun is very near to one End of 
it, I ſee, and the two Sides of the Orbit of the Comet run 
out far beyond the Planetary Syſtem. . 3 
__ Cleon. Les, and fo it is in Truth; the Comets in one 
Part of their Orbits approach extremely near the Sun; 
and in another, are immenſely diſtant from him. In ſhort; 
they come nearer to, and go farther from the Sun, than 


K 4 


any of the Planets by much. 


Euphroſ. Why then they muſt needs be ſometimes 
much hotter than Mercury ; and at other Times much 
colder than Saturn; for I preſume, they have no Heat but 
what they reccive from the Sun. | | 

Cleon. They have not; and therefore they have the 
greateſt Extremities of Heat and Cold by Turns; for 
when they are in that Part of their Orbit neareſt the Sun, 
they conceive a prodigious Degree of Heat, which gra- 
dually diminiſhes as they recede from the Sun, and till 

coming cold, that Coldneſs gradually increaſes to an 
preg proportional 2 Diſtance they go from the 
un. 5 | 


1— 
7 — 4 — — . 


* This Comet did actually appear in the Winter of the 
Year 1757, and in the Spring of the Year, 1758, exactly 
according to Dr. Hally's Prediction, and is the firſt whois 
Orbit is determined. | 5 
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ETuphroſ. Pray, can Aſtronomers tell the neareſt and 
greateſt Diſtance of Comets from the Sun ? | 

Cleon. Of ſome few they can pretty nearly; particu- 
larly that Comet in 1680 came ſo near the Sun, that it 
was not a ſixth Part of the Sun's Diameter diſtant from 
his Surface; and therefore, its Heat muſt then be two 
thouſand I imes hotter than red hot Iron. And from thence 
it took its Courſe from the Sun to the Diſtance of above 
11 Thouſand Millions of Miles, which is at leaſt 14 Times 
farther than the Orbit of Saturn, the Boundary of the 
Planetary Syſtem. — The Light and Heat therefore of that 


Comet is then near #wo Hundred Times leſs than at Saturn, 
and above 17 Thouſand Times leſs than with us; thus the 


Light and Heat of Saturn is much more intenſe, compared 
with the Comet's, than ours in Compariſon of Saturn's. 
Euphroſ. Oh | Clonicus, were it not for the Power 
of Numbers, we could never be able to form Ideas 
of ſuch extreme Degrees of Cold and Heat! for its 
Heat, I ſuppoſe, if compared with ours, is as fur- 
priſing.—  _ | 
Cleon. And much more fo : For being, when neareft 
the Sun, about one Hundred fixty-ſeven Times nearer the 
Sun than the Earth, and /xty-frve Times nearer than 
Mercury itſelf: the Light and Heat therefore, at that 
Time at the Comet muſt be at leaſt four Thouſand Times 
greater than in Mercury; and no leis than twenty-eight 
7 houſand Times greater than in our torrid Zone. What 
think you of that ? | | 
Euphroſ. Think | what ſhould a Woman pretend to 
think of ſuch Matters, as I believe I may venture to ſay, 
ſurpaſſes the moſt philoſophical Heads; and which they 
can give no juſt Account of? Or, am I miſtaken, 
Clæonicus ? 55355 5 
Ucon. Very little; for though it be poſſible to produce 
a ſmall circular Spot of Heat by Means of a burning 
Glaſs, that ſhall have a Degree of Ardour equal to that 
at the Comet ; yet this Spot can bear no more Proportion 
to the glowing Globe of the Comet in Point of Heat; 
3 it does, perhaps, in Magnitude, which is infinitely 
1mall. ; 
Euphroſ. Can you tell any Thing of the Magnitude df 
a Comet, Cleonicusss | „ ES al 27 
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Cleon. I do not remember that there is any certain 
Menſuration of the Comets; though there is ſufficient 
Reaſon to believe that they are ſome leſs, ſome equal 
to, and ſome, bigger than the Moon; for they are but 
ſmall, and it is their Tail that makes (them ſo con- 
ſpicuous. 


Euphroſ. But, pray, what is that you call the Tail of 


the Comet © 
Cleon. It 1s a prodigious Quantity of Fume and Va- 
pours flying off from the Body of the Comet, as it 


becomes more and more heated in its Approach. to the 


Sun. | | 

Euphroſ. No Wonder there ſhould be ſuch an Evapo- 
ration, conſidering how ſo cold a Body is gradually fo 
intenſely heated. What Particulars do you obſerve of a 
Comet's Tail? | | : 
. Cleon. I he following. (1.) They ſeem largeſt and moſt 
ſplendid immediately after they return from the Sun ; be- 
cauſe being then hotteſt they emit the greateſt Quantity of 


Vapors. (2) The Tail lies always towards thoſe Parts, 
which the Body of the Comet leaves in its Deſcent ; which 


is agreeable to the Nature of Smoke and Vapour. (3) 
They appear broader on their upper Part than near the 
Head of the Comet; as all Vapours, the higher they riſe 
the more they dilate themſelves. (4) The fixed Stars are 
often ſeen through the Tails of Comets; which prove 
they confiſt of a very fine and pellucid Vapour. (5) The 


| Tails of Comets are extremely long ; fome having been 


e omg to be not leſs than eighty Millions of Miles in 
ength. F975 | 
Euphroſ. Well: Nothing would more delight me, than 
to have but a probable Uſe of thoſe Prodigies of Nature 
aſſigned ! Can you fay, Cleonicus, to what End the Al- 
mighty has appointed. thoſe wondrous Bodies: | 
Cleon. No, I can ſcarce conjecture at it; the Ancients 


> (who were entirely ignorant of their Nature) eſteemed 


them a Sort of Meteors kindled in the Air, and portend- 
ing ſome extraordinary Event. As Hudibraſs merrliy ex; 


pteſſes it 


Portending Blood like blazing Star, 
The Beacon of approaching Mar. 1 
wo | 1 H +, | Or, 
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* 
Or, thus more ſeriouſly, Homer 


] 

As the red Comet from Saturnius ſent i 

To fright the Nations with a dire Portent, 0 

(A fatal Sign to Armits on the Plain, if 

Or trembling Sailors on the wat'ry Main) li 

With fwzeping Glories glides along in Air, tl 

And ſhakes the Sparkles from his blazing Hair. fl 

Euphroſ. T do not much regard' the Opinion of the V 

Ancients: Pray, what do the Moderns, and the moſt \ 

judicious among them, take the Comets to be? a 

© Clean. Some (and not a few) think they are appointed 1 

as the Places of Torment for the damned; that is, that WW F 

each Comet is, properly and literally ſpeaking, @ Hell; by 

from the intolerable and inconceivable Heat and Col, p 

which is found alternately in thoſe Bodies. To this | -- 

REI Pect 075” ; | | g 

Who can the Cemet's wend'rous Journey tell? \ 

Seats not unaptiy deem'd the Place of Hell. | 

Now burning in the Sun's immediate Beanis ; d 
More frigid now than Greenland's frozen Streams, = 

Of all God's Works, our Reaſon Nothing ſhews, EM 

So filly form'd for Tormerts and for Woes, a 


Euphroſ. O dreadful, Cleonicus | What, every Comet fi 
a Hell | Surely the Philoſophers begin to preach very P 


terrible Doctrine indeed; how will ſuch receive a Pluralzty tl 
of Hells, who can ſcarce think it conſiſtent with the Good- WF o 
neſs and Mercy of God to appoint any Hell at all! : 
Cleon. You muſt conſider, Siſter, that what is ſaid on b 
this Head, is Nothing but Conjecture; there are ſome ye 
other Uſes aſſigned to Comets, which to ſome Philoſos hi; 
phers appear very probable. . 33 5 1 


Euphroſ. What are they ? ES. | 

Cleon. Some ſuppoſe, that they are the Means ap- th 
pointed by, the . Almighty for putting a Period to tht ( 
Planetary World; either by involving the Globe of the tl 
Plancts in their Atmoſphere, of Water, in their Return th 
from the cold Regions, and fo drown, them by a genera! 8 
Deluge or Flood, as was'the Cafe, according to forne, of 5 
our Earth in the Time of Nodb, © 
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Euphreſ. Hold: Pray anſwer me a Queſtion, which 
J can ſcarce aſk without trembling; Do the Comets 
indeed paſs and repaſs in their Orbits ſo near the Orbit 


of the Earth, as to endanger it in the Manner you repre- 


ſent by their near Approach? If fo, then we are not only 


liable to be drowned on one Hand, but burnt to Death on 
the other ; if the Comet ſhould take us in his Return from 
the Sun. 


Cleon. Indeed, my Euphroſyne, the Caſe ſeems to be 


| very much ſo; it has been ſhewn that the Comets of the 


Year 1618, and 1684, came very near the Earth's Orbit; 
and particularly that of 1680, Nov. 11, at one o'Clock 
in the Afternoon, was at fo fmall a Diſtance, that had the 


Earth been about that Part of its Orbit, God only knows 


what the conſequences might have been of ſo near ag Ap- 
pulſe of ſo terrible a Body! If a Comet ſhould thus en- 
counter the Earth at its Return from the Sun a lirtle too 
nearly, it would undoubtedly conſume the Earth and all 
its Inhabitants, as ſo many Moths; it might convert the 
Matter of the preſent Earth into a different Kind of Sub- 
ſtance, and render it an Habitation fit for Beings of a quite 
different Nature from ours. | 


Euphroſ. Upon my Word, Cleonicus, you have made me 


almoſt afraid to live upon the Earth. As the beſieged in 
a Town expect and fear the dire Approach, AM Fall of 
Bombs, fo. the Inhabitants of the Earth may fear the 
ſudden, - dreadful Shock of Comets, and expett one 
Day or other to have the Globe daſhed to Pieces about 
their Ears, and themſelves abſorbed in an Abyſs of Water 


or Fire! | 


Cleon. Be not diſmayed, Eupbroſyne ; theſe are great, 
but rare Events; -for, though they are poſſible in Nature, 
yet ſome Things make it a very great Chance if they 


happen at all with regard to any definite Time. For tha 


Plancs of all the Comets Orbits are raiſed above thoſe of 
the Planets ; ſo that there is but one particular Place in 
the Orbit of a Comet where its Tail can paſs over the 
Orbits of the Planets ; and it is fo many Chances to orie, 
that a Planet happens to be in that Part of its Orbit at 
that particular Time, that we have no Reaſon to fear 


ny ſuch Cataſtrophe : And they, who have talked 2 


— 
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ſuch terrible Things, may be rather ſaid to have dreamed, 
than demonſtrated any ſuch future Events. 

Eupbroſ. But pray, Cleonicus, can you affign any more 
innocent and leſs terrifying Uſes of Comets, than thoſe 
you have mentioned? 

Clean. Yes; ſome: Philoſophers, and thoſe of the firſt 
Rank, imagine, that, by the Rarefaction and ſpreading of 
the Vapours of the Tails of Comets, they ſupply the 
Planets with Moiſture, which they ſuppoſe continually de- 
creaſes by Vegetation, Putrefaction, Oc. They allo far- 
ther ſuppoſe, that Comets, in their ſeveral Revolutions, 
approach nearer and nearer to the Sun, till at laſt they fall 
into, and ſupply the Sun with freſh Fuel, Fire, and Heat. 
But how Comets ſhould do this, without they conſiſt of 
a very combuſtible Matter, of a much larger Bulk, and 
made much quicker Returns, is not very eaſy to conceive. 
And thus I have told you as much as is generally known 
of the Comets; and ſhall at preſent conclude with Mr, 
Hater 8 Deſcription of a Comet in the following Lines. 


At his Command, offrighting human Kind, 
Comtrs drag on their blazing Lengths behind: 
Nor, as we think, do they at Random rove, 

But, in determin'd Times through long Ellipſes move. 
And though ſometimes they near approach the Sun, 
Sometimes beyond our Syſtem's Orbit run; 

Throughout their Race they act their Maker's Will, 

His Power e his Purpoſes ful fil 


ac | | Vanek. Page 19. 
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PIALOG UR XVIE 
On the Uſe of the COMET ARIUNM. 


95 Euphroſne. 
IN CE you gave me the Lecture on Comets, you 
have filled my Head with ſuch odd kind of Ideas, 
that I ſcarcely know whether I hope or fear moſt to ſee a 
Comet; but, dear Cleonicus, fince that is ſhortly to be the 
Caſe, and a Comet we muſt behold, if your A/ronomical 
Prediction is to be regarded, I ihink I may as well take 
Courage, and reſolve to attend the. important Event 
undauntedly. 
Cleon. Fortitude, my Euphroſyne, is an excellent Vir- 
tue; and here I muſt admoniſh you to ſpeak with more 
Reverence of aſtronomical Predictions, or elſe you may 
chance, one Day or other, to be accoſted in the Pontifical 
Stile, and be told, That Afironomers only have Infallibility 
on their Side; that their Prophecies are ſacred and certain 
Truths; that they muſ be believed, or that an implicit Faith 
in all they ſay is your higheſt Duty, and abſolutely neceſſary to 
your future Reputation ; that 


Euphroſ. Hold, Cleonicus, too much of this kind of 


Denunciation does not ſound well after a /zberal Education; 
you are now talking to a Woman, and they are frail 
Creatures, God knows; if we ſhould be guilty now and 
then of a little a/?ronomical Infidelity, we hope it may be 
looked upon as a venal Crime, and for which we may be en- 
titled to an Indulgence. os | 

Cleon. You are quite on the right Side of the Queſtion, 
Siſter; the Ladies are ſure to be forgiven, with or with- 


out Confeſſion. —— Now we are on this Subject, what will 


you think of a Propheſy or Prediction of a Heathen, the 
celebrated Seneca, in the following Words? 
I cannot aſſent to our Philoſophers, nor think the 


Comets are Fires' ſuddenly kindled, which appear 


„% a-while, and are then extinguiſhed ; but I reckon them 


among the eternal Works of Nature.—And my 
e 


* ſhould we wonder that Comets (ſuch a rare SpeQtac 


in the World) ſhould not yet be reſtricted by certain 


Laws; nor have the Times of their appearing or diſ- 


** appearing 
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& appearing known, as they take their Courſes through 
„ ſuch prodigious Intervals of Spage.— The Time will 
* come when a Day ſhall bring to light, and the Dili. 
6c ares a future Age diſcover, thoſe Things which now 
«he hid. | | | 55 
* The Time will come in which Poſterity will won- 
der that we were ignorant of Things ſo very plain.— 
„ A PERSON hall one Day ariſe, who ſhall demonſtratz 
« into what Regions the Comets wander, why they move jy 
«© ſeparately from the reſt of the Planets, and haw large, and 
$* what kind of Bodies they are. — | | 
I fay, dear Siſter, what can you think of all this, when 
if you could read Sir 1/agc's Principia, and there fee every 
Particular of this whole Prediction fulfilled to a Tittle, 
and no other Man beſides Sir {/aag did ſo much as eyen 
to attempt the arduous Taſk ? : = 
Euphroſ. Think! why what could one think leſs than 
that he prophefied of that very great Man, — But tho' ] 
am not able to underſtand the Writings of that Philoſo- 
pber, yet, if I remember right, you once told me, that 
ou could make the Manner of the Comet's Motion 
Funde by a proper Inſtrument, as well as thoſe of the 
lanets. 0 | 
Clenn. I did ſo; the Inſtrument I mean is called the 


CoMETARIUM, and which I ſhall now ſpend one Quarter 


of an Hour in explaining to you.— Here is the Machine. 
Euphroſ. Anda beautiful one it is; I can almoſt tell the 
Uſe of it by its very Appearance; the Braſs-hall C, is the 
Comet, I dare fay ; and the long oval Groove, the Orbit 
in which it is to move about the Sun, which I obſerve is 
engraved at one End of it. 
Clean. Very right, my Euphroſyne; this Inſtrument 
ſhews the Motion of the Comet of the Year 1682, whoſe 
Period is 754 Years, | | 
Eupbroſ. Then that Period, or thoſe Years, I ſuppoſe, 
are repreſented by the Circle F G, and the Hand H, point- 
ing out the particular Year of the Period, for any Poſition 
of the Comet in its Orbit: am I right, Cleonicus? 
Cleon. So very good is your Apprehenſion, that it almoſt 
makes a Deſcription of the Inſtrument unneceſſary. 
Euphroſ. Not ſo, indeed; for I can ſcarce tell what 
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the Comet, or of the little Ball E at the End uf it; or 
the Meaning of the Barge Circle of Stars, though 1 partly 
gueſs at them too. — | | 


Cleon. Theſe Things will all be eaſy to Euphroſyne, 


when the Machine is in Motion. —Obferve, when TI turn 


the Winch, the brazen Comet moves, and with a very 


| unequal Pace in its elliptic Orbit, about the [Focal Sun at 


S. — That when it is neareſt the Sun (in what is called 
the Peribelion at B) it moves very quick, —and, on the 
contrary, at its greateſt Diſtance (or Aphelion at A) it 
moves extremely flow ; — and conſequently, that in its 
Return to the Sun, its Motion is always accelerated, and 
conſtantly retarded, as it recedes from the ſolar Focus. 
Euphroſ. All this I obſerve and underſtand with Plea- 
ſure. —But now for the Reaſon of it, Cleonicus; if I muſt 


be a Philoſopher, let me be a rational one, or none ut all. 


Why moves the Comet with ſuch an unequal and variable 
Motion? — When it is got ſo far off, what brings it 
round again, or why does it not keep on inereaſing its 
Diſtance from the Sun, and with a decreaſing Motion 
arrive at laſt ſomewhere at a State of Reſt ? 

Cleon. Why, truly, my Euphroſyne, "theſe are very 


| reaſonable Queries, but they are more eaſily aſked, than 


their Solutions are to be underſtood, till you have made a 
little further Progreſs in the Elements of Aſtronomy. I 
can only ſay at Metent, that one Reaſon of the Comet's 
Motion, is the Power of Gravity, by which it tends 
towards the Sun in every Place; and becauſe this Power 
is greateſt when the Diſtance is leaſt, the Comet will 
there of courſe move quickeſt ; and at greater Diſtances, 
where the Force of Gravity is leſs, the Motion will be 
retarded, and become ſlower in Proportion. But there 
are other Cauſes co-operating to produce this Sort of Mo- 
tion, and when they are explained by Experiments here- 


_ after to be made, you will ſee the Reaſon why the Comets 


muſt neceſſarily return, and move in elliptic Orbits. : 

Euphroſ. Tam content to ſtay till then, though I fear 
it will be a retty while firſt. - But, Cleonicus, is not the 
Uſe of that Wire to keep the Comet in the Groove; and 

to oblige it; at the ame Time, to move about tlie Sun? 
Cleon. It is juſt the Thing you mention; and farther, 
you obſerve the Part of the Wire beyond the Comet, 
| | | groWS - 
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grows gradually longer as the Comet approaches the Sun, 
and ſhorter as it returns from the Sun; and that theres 
fore it does, in ſome Meaſure, not unaptly reſemble the 
Comets Tail? | | | | 

Euphrof. Indeed it will ſerve for that Purpoſe very well, 
and naturally enough repreſents the Riſing and Encreaſe 
of that wonderous Exhalation, as the Comet approaches 
to the Sun, and its gradual Diminution as it retreats 
from the ſame.— But does not that little Ball at the 
End of the Wire, anſwer ſomewhat like the fame Pur- 
poſe as the Bead in the ſtellated Planetarium for the 
apparent Motion of Venus“ V 

Cleon. In part it does, but not altogether.— Here you 
are to ſuppoſe an Eye placed in the Sun, and viewing 
the revolving Comet in its Orbit; the apparent Motion 
of the Comet in this Caſe, would be ſhewn by the ſmall 
Ball among the Stars in the Sky, as that Ball appears, to 
fuch. an Eye, to move by the Stars on the Circle IR. 
and the Inequallity of the apparent Motion of the Comet 
among the Stars, is much greater than that of its true or 
real Motion in its Orbit. | 

Euphroſ. Can you make this Matter intelligible to ſuch 
a Novice as I am, think you Cleonicus ? 

Cleon. I make no Doubt of it; for firſt, you obſerve 
that the true Velocity of the Comet is flower in its Aphe- 
hon at A, than in the Perihelion at B, and it is juſt fo 
much ſlower as the Diſtance is greater, ix. As SA1s 
greater than SB. But, ſecondly, when the Comet is at 
B, in its neareſt Diſtance, it is flower than the ſmall 


Ball upon the ſtarry Circle at L, in Proportion as the | 


Diſtance of the Comet SB, is leſs than the Diſtance of 
the Ball SL. Therefore, upon the Whole, the Velo- 
city of the Comet at its greateſt Diſtance at A ſeen from 
the Sun, or upon this Inftrument, is as much leſs than 
the apparent Velocity of the ſame Comet among the Stars 
at L, when the Comet is neareſt of all to the Sun at B, 
in Proportion as the Square of the greateſt Diſtance SA, is 
to the Square of the leaſt SB. OOTY 00D ns 

Eupbroſ. If I do not nicely underſtand your Propor- 
tion of Squares, and ſuch Things, you mult excuſe me, 
at preſent.— can plainly enough ſee the Difference of 


the Motion in thoſe two Places is prodigiouſly great, and 
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an extremely pleaſing Phenomenon it is.—But fay, Cleo- 


 nicus, how will the Comet appear to move to an Eye on 


the Earth, to us for Inſtance, when the next comes 
round ? . 9 | 
Cleon. The Comet always appears to us to move in a 
great Circle through the Heavens; to go forwards, and 
backwards at Times; to riſe before, and ſet after the 
Sun; and ſuch other Phænomena as we obſerved of the 
Planets, which, were it neceſſary, we might explain in 
the ſame Manner as was then done; but of theſe Things 
I ſhall give you a more particular Account when the next 
Comet appears, and illuſtrate each Phenomenon by Ex- 
periments on the Comet itſelf. | 
Euphrofſ. Truly, you almoſt make me wiſh for the 
Comet's Return; the Thing which before filled me with 
Apprehenſion and Horror, you have now rendered not 
only not dreadful, but even deſirable. 
Cleon. It is always one good Effect that Philoſophy 
nas, to deliver the Mind from the Infamy of Ignorance, 
and thoſe baſe Sentiments and flaviſh Fears that con- 
tinually ſubject it to unneceſſary Pain and Anxiety. In 
ſhort, it gives the ingenious and liberal Mind a Pleaſure 
m viewing thoſe Phænomena of Wonder-working Na- 
ture, which vulgar and ſuperſtitions Souls conſtrue into 
direful Omens and Prodigies of Fate; and ſcarce them- 
ſelves, and their unthinking Neighbours, with Notions. 
of divine Wrath and Judgment much oftner than there 
is Occafion for. : BR 
Euphroſ. You ſpeak Truth undoubtedly ; yet our 
Frame will 'be ſomewhat ſhaken at ſuch amazing and 
unuſual Appearances.—I think you faid the next Sant | 
will appear in the Winter of the Year 1757 ; I ſuppoſe 


that is ſhewn by the Motion of the Hand H, of the Cir- 


cle GH, divided ints 75 equal Parts, over which it 
moves, I ſee, in one Revolution of the Comet. a 

Gleon. That is the very Caſe ; for you obſerve whe 
the Comet is neareſt the Sun at B, the Index Hof the 
Circle of Years, points to the Beginning of that Circle, 
or O; after which, as the Comet revolves, the Index 
points to 10, 20, 30, Cc. ſhewing the reſpective Places 
of the Comet for every ten Years of the Period. And 
ſince in 1682, this Comet was in its Perihelion at B, it 

4 . 
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will de at its Aphelion at A, in half the Time of the 


Beriod, ud, 374 Lears which was in the Year 1720; 
therefore if to this we add the other Half, it will bring it 
in to its Perihelion B, which will be 17573, or 


rather in che Spring of the Lear 1 58 but for tlie par- 


ticular Time to a Week or a Month, we cannot anſwer; 
it is ſufficient that at preſent we can predict a Comet will 
nearly about that Lime return. 5 5 


 Euphroſe Well, Cleonicus, I cannot ſay but yonr Come: 
| Barium gives me an | Foretaſte of the exquitite 


Pleaſure that ſuch a Fhænomenon will afford me when 
it happens in Reality — But my Curioſity is not yet quite 
fatished ; methinks I ſhould be glad to ſee the ſnfs: of 
this Inſtrument, could you oblige me in this reſpect 
without too much Trouble ?. 

. .Clean. Nothing is more eaſy I pnly take off the Wire 


| | Index; it is then but a common Box —1 unlock, 


and lift up the Lid, and you fee the Simplicity of the Me- 


at Once. x 


* Euphrof. There is but; a ſmall Matter of it, indeed. 


only two circular and two aua I heel, as I may cal 
them; I ſhould have thought there muſt have been more 


Work neceſſary to have produced ſuch; an inequable, yet 


regular and extraordinary Motion, as that of a Comet. 


Culeon. On the N of Wood Ag, are placed 


two circular Wheels, EF and IH, the firſt of. theſe is 
turned by the Worm or endleſs Screw G, hy the Handle 
K : the Axle CD of this Wheel goes through tlie Lid, 
aud carries the Hand II over the Cirele of the Comet's 
Period. (See Plate X.) The ſecond Wheel IH above, 
and the. elliptic Wheel LM, below the Bar AB, are 
doth fixed on the ſame Axle, and thergfore muſt both 


moe together. The other elliptic Wheel NO, is con- 
dected with the former-by a Cat- gut Line in a Groove 


made in the Perimeter, of each oval Wheel. And the 
Ale P, fixed in the Foaus of this Wheel, does alſo go 

p through the Lid or Cover, and carries the Wire and 
Comet, upon it, as you ſaw on the Jop of the Inſtru- 
went. Now it is to be obſerved, that the Edge of the 


Second Wheel NO, is conſtantly applied to that of 5 
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firſt Oval LM, and is moved by it always at unequal _ 
Diſtances from the Center, or rather Focus Q and there- 
fore the Motion muſt needs be very unequable, while that 
of the circular Wheels is conſtantly the ſame. Whence by 
this Contrivance, an equal Motion, you lee, produce a very 
unequal one; which is a Sort of mechanic Paradox . 
Euphroſ. Truly it is, Cleonicus, and could never have 
thought which Way it was to be done; and I cannot 
but admire the ſingular Structure, and curious Mecha- 
niſm of the Parts To ſee an uniform Motion in the 
circular Wheels — A different Motion in every different 
Part of the firſt oval Wheel, and yet in the ſame Part 
the Motion is uniformly and always the fame— And laſtly, 
to ſee ſo very unequal a Motion in every Part of the 
ſecond Oval; I fay, to obſerve ſo many variable and 
diſſimilar Effects in fo ſmall and fimple an Inſtrument ; 
and at the ſame Time explanatory of the moſt unuſual and 
extraordinary Phenomena of the Syſtem, is what in- 
ſtructs and entertains me beyond any Thing 1 could have 
imagined. —But I fear J have kept you too long upon a 
Subject, which, however new and engaging to me, may 
ns” Degree prove tedious te you, who underſtand 
It 10 Well. EY 
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en TALOGDE'.T 
33 Of the MOO N. 


. Euphr ohne. 1 
| VR laſt Converſation, Cleonicus, concluded our Spe- 
A JF culations of the larger Celeſtial Bodies of the 
Syſtem, viz. the Primary Planets and Comets; the Order 
of our Method, I prefume, brings us now to thoſe of re 
Secondary Ciaſs. | | | 
Cleon. Yes, as we have conſidered the Sun the Center 
of the Great Syſtem, about which the Chorus of the largeſt 
Planets. move; ſo now we {hall proceed to conſider the 
Bodies of ſome of thoſe Planets as the Center of a leſſer 
Syſtem of Secondaries : And of theſe we have but three, 
DR. the Earth, upiter, and Saturn. | 
Eilphrof. To the Earth you aſſign one Moon; to Ju. 
iter, four; and to Saturn, five, if I remember right. 
- Clean lis very right: Of theſe we will diſcourſe in 
Order, beginning with the Moon pertaining to the Earth; 
which, as 1t is the neareſt of all the heavenly Bodies to us, 
ſo it appears the molt perfect, either by the Eye or Glaſs; 
and exceeds even the Sun itſelf in its apparent Magni- 
US No Wonder, therefore Moſes ſhould call it a great 


— 


Light. | 5 14 
Euphroſ. I remember Milton's Deſcription of the Crea- 
tion of the Moon, which is very beautiful. Having de- 
ſeribed that of the Sun, he ſays, 5 70 


i 
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-Lefs bright the Moon, 8 


— Bu oppoſite in level d Weſt was jet 
| His Mirror, with full Face borrowing her Light 
From him, for other Light ſhe needed none 
In that Aſpedt, and ſtill that Diſtance keeps | 
Jill Night; then in the Laſi her Turn ſbe ſhines, 
a Nevolv d on Heaw'n's great Axle; and her Reign 
With thouſand leſſer Lights dividual holds, 
With thouſand Stars that then appear'd 
WI, | Spangling the Hemiſphere. 
Cleon. To your Deſcription from Milton, I hall add 
5 that of Mr. Cowley, which has a peculiar Beauty and 
Sweetneſs. f 
He Jmonth' d the rough-caft Men's imper fact Mold, 
Aud comb'd her beamy Locks with ſacred Gold ; 
Be thou, ſaid he, Queen of the mournful Night, 
And as he ſpoke, ſhe roſe o er- clad with Light ; 
With thouſand Stars attending on her Train, 5 
Spe- Miib her they riſe, with her they ſet again. | 
f the Euphroſ. This is a ſweet Deſcription indeed; but let 
Order us have a little Philoſophy with the Poetry. I have a 
of the great many Queſtions to atk about the Moon; and pray, 
| in the firſt Flace, what Diſtance may the be from the 
Denter Earth? 
largeſt Cleon. The true Diftance of the . 8 the Earth 
er the Is always variable; being ſometimes greater, ſometimes 
x leſſer leſs; but when neareſt, the is diſtant from us about” zwso 
three, bmidred and twenty thouſand Miles. 
g Euphroſ. Well, the next Queſtion of Courle i is of hee 
to Ju- agnitude. 


+, Cleon. The Moon is in Diameter #400 thouſand , one 8 

Jzurſe in ted and ſeventy five Miles. Wherefore the Moon is about 

Earth; Ml fity Times leſs than the Earth. 

es to us, 3 But as 1 remember, ſhe 1 IS near as big as me 

r Glaſs; 1 lanet {Ys 

Magni- Cleon. Wes, ſhe is ſo; but Mercury being above oe 

t 4 great hundred and forty Th farther. from us, is the Reaſon 
why he appears ſo ſmall, and ſhe ſo large, in Compariſon 

he Crea- of cach other. 

aving de- Eupbroſ. What is the preciſ Time of her Revolution 

: about the Earth ? 
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Cleon. She moves from Meſt to Eaſt, in about 27 Days, 


— Hours, and 43 Minutes. 

8 J think there is no other apparent Motion of 
the Moon but that each Day from Eaſt to Weſt, which, 
I preſume, you impute to the daily Motion of the Earth 
about its Axis. 

Cleon. You are right in what you fay laſt; but even the 
Moon's periodical Motion about the Earth, is apparent | 
enough, if well obſerved : For, ſuppoſe the Moon were . 
this Night juſt by any fixed Star, if you obſerve her To- c 
morrow Night at the fame Time. you will ſee her ata t 
conſiderable Diſtance from that Star towards the Eaſt; j 
and the ſecond Night twice as far Eaſtward ; and ſo on, 10 
till ſhe has performed a Revolution, and comes in Con- {] 
junction with the Star again; advancing each Day a very 

ſenſible Diſtance Ezſtward. 4 

Euphroſ This is an Obſervation T ſhall be very well V 
pleaſed with, and will prove it the firſt Opportunity. H 
But, pray, Cleonicus, has the Moon any other Motion but 
that about the Earth now mentioned ? 

Cleon. Yes, ſhe moves about her own Axis too. 

Eupbroſ. In what Time ? 

Clean. Juſt in the ſame Time as ſhe moves round the 


Earth, 
brof. Indeed Why the Moon has ſomething very 

furprijzing and peculiar in her Motion. 
a n. She has fo; her Days and Manths are of an equal 
Length ; which can be ſaid of no other ane in the Hea- 
vens that we know of. 

Eughreſ But do you prove ble by any Method that! 
can underſtand ? _ 
Clean. Yes, very eaſily; for conſidering the Moon as 
2 Globe revolving round the Earth as a Center, having 
its Superficies all over varigated with light and dark Parts, 
it will from thence be eaſy to conceive, that if different 
Parts of the Superficies be at any Time turggd towards 
the Earth, it. will by that Means be very diſGtnible to a 
-apeRator at the Earth. 

Enphroſ. Undoubtedly it would, from the different 
Appearance of thoſe Parts or Spots. 

leon. But you know this would neceſſarliy be the Cafe, 
were the Moon to be viewed in different Parts of her Orb, 
** ſne had no other Motion. 
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Euphroſ. I conceive it would; for all the Part, or He- 
miſphere, turned towards us in one Part, would be quite 
hid from us in the oppoſite Part; and all the Parts viſtble 
in the firſt Caſe, muſt be now inviſible. W ok 
Cleon. Very good, my Euphroſyne: But ſince you 
obſerve that in whatſoever Part of the Orbit the Moon is 
in, the ſame Face, or the ſame Appearance of Spots is 


always obſerved, without any ſenſible Variation, ſhe muſt 


of Neceſſity have ſuch a Motion about her own Axis as 
turns every Moment ſo much of her Superficies from our 
View, as is turned to us by her periodical Motion; that 
is, ſhe muſt move in the ſame [ime about her Axis as 
ſhe does about the Earth. _ Ty, 8 
Euphroſ. Your Reaſoning is certainly. very juſt, and 
amounts to a Demonſtration. But why muſt it be ſo ? 
Why, Cleonicus, was it not permitted us to ſee the other 
Half of the Moon's Surface? 3 rere 
Cleon. The Almighty only knows ! Any other diurnal 
Motion but what it has would have gratified our Curiofity 
with that pleaſing Proſpect, from which we are now eter- 
nally excluded. But as it may not only be ſatisfactory, 
but alſo inſtructive to ſee this Matter repreſented in the 
Planetarium, from the ſame Cauſe as produced: in the 
Heavens, viz. the Power of Attraction Therefore, you 
obſerve, on the central Part I place the Earth, and at a 
Diſtance, on a proper Stem, I ſuſpend an Ivory Ball by 
a String, ſo that it is free to move any Way. But now 
the Machine 1s in Motion.—Y ou obſerve the Ball which 
repreſents the Moon keeps moving about the central 
Earth, but ever with the ſame Part towards it, while the 
Earth itſelf is conſtantly turning all Parts o ies: Sursee 
towards the Moon. Xie 33 | 
Euphroſ. 1 can't but obſerve it with equal Curioſity 
and Wonder. But you know my inquiſitive Temper, 
and you mu 


{t ſhew me the Reaſon of the Thing before I 


ſhall be ſatis fied. 19 | 
Cleon. I am never better pleaſed than to ſind ſuch a 
Diſpoſition in Pupils.—You are ſoon. convinced of the 
Reaſon of this Phænomenon.— I take the Earth off from 
a mall Stem of Steel which is an artificial Magnet, and 
there is a Piece of a natural Magnet within the Ball or 
Moon, and the Power of Magnetiſm here cauſes the 
; . I : = | Moon 


U 
8 — — 
* * m_ 
a , 
a : 2 — = 
— _ re it Pt 4 - 2 . 4 — — J — 
. — X bo. * < _—_— * Za * " A — . 
6 * — my + * 1 4p Sills 2 Nr Day J ; " , . 
* . - = er 0 Vita N 9 — 2 a 8 
- — "V2 — g 1 - — 2 — 
eee 5 , K 2 x 
- IMs —T ge — 
6 _ —— 2 — Ca 1 — —— o 
- 7 * * — —— 4 > WP — — — 8 — 1 _ - . 
— 2 9 —— — 1 - 
; - FF ee ee rat SON 
(1 1 — 1 —— 2— 


* 
rr 


N in 
e 
o 
_ = 44 # 3 7 R 


9 wi” ſe \ 
by F by bd ' 

* D nn A 
2 & = oe = 8 8 DEN 
s — x "SS, "6: TRE. U LF 


— 


s THE YOUNG GENTLEMAN 


Moon always to ſhew or turn the fame Part towards the 
central magnetic Earth juſt as it is effected by the Power 
of Gravity in the Heavens. —Hence not only one Half of 
the Moon is conſtantly hid from us, but our Earth is 
alſo at the ſame Time unſeen by thoſe who inhabit that 
inviſible Lunar Hemiſphere, for you will eafily underſtand 
that thoſe we cannot ſee, can never ſee tis. | 
* Euphroſ. That is a very plain Caſe—and one Thing 
more I obſerye, Cleonicus, and that is, the Side of the 
Moon next to the Earth is never dark; for it is always 
illumined by the Sun's direct Beams on one Part, or by 
thoſe Rays reflected from the Earth on the other. 

Cleon. What you fay is very true; the Earth is (as ! 
may truly ſay) a noble Moon to thoſe Lunarians who 
are bleſſed with a Sight of it. Our full orbed Earth is a 


Moon more than ſixteen Times as large to them as their 


puny Moon is to us.— They alſo ſee the pleafing Ap- 
pearance of Land and Water, fiery Meteors, Clouds, 
nay.our Towns and Cities are ſeen by them, (if they did ; 
but know it) in each Revolution of the Earth. | 
Eupbroſ. Well, J almoſt 'envy them the Pleaſure.— 
But let us make the moſt of that Part of the Moon we 
are permitted to ſee, which if you pleaſe to ſhew me 
through a Teleſcope, as you promiſed, JI am perſuaded it 
will afford me an agreeable and delightful Spectacle. 
Cleon. That, my Euphroſyne, I'll readily do; and 
through ſuch a Teleſcope as will juſt take in at one View 
her full enlightened Orb, which you now ſee rifing with 
ſuch Majeſty, and advancing up her arched Path with 
folemn Pace in yonder eaſtern Sky. | 
- »Euphref. J ſee her; the is juſt riſen, large, bright, and 
full faced ;_ pray, fix the Tube at this Window, and we 
may view her without ſtirring from our Place. | 
leon. I will, —— Tis fixed, and ready: View her 
various Face VV 3 
Euphroſ. J am impatient to peep.— But, Heavens 
r 3 J Ke 42 185 Map of Ge diſtant World; or 
rather, an huge terreftrial Globe ! for a Globe it ſeems 
to be very plainly,” and not a flat Surface as it appeals 
to the Eye. What are thoſe ſpacious ſhining 'T rats 
thoſe large and obſcure Regions ?—Thoſe very bright 
Spots chat feem -like Stars, ſhining out- of; the _— Fe 
. _— q ! | 
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Parts, —particularly that remarkable large, round Spot, 
towards the lower Part of the Orb, which ſhines with a 
ſteady Luſtre above the Reſt, encircled with a duſky 
Ring, from which proceed, as it were, Streams or 
Streaks of Light. ——1I never before ſaw ſo curious a 
Picture in the heavenly Bodies, or Landſcape, or what 


| ſhall I call it? ] could feaſt my greedy Eyes till Morn- 


ing with the delightful Proſpect ! Say, Cleonicus, does 
it not look like an inhabited World ?—Tell me the 
Opinion of the Philoſophers on this curious Subject. 

| Cleon, I will. 
Globe like our Earth, inhabited with various Species of 
Animals; in various Degrees of Perfection. The bright 
Parts, they ſay, muſt be various Regions of Land ſhin- 


ing by the reflected Light of the Sun; the dark Parts, 


Oceans, Seas, and Rivers, which, as they abſorb the 
Light, muſt needs appear dark. The bright Spots amid 
the darker Parts are Iſlands in the Seas, and Mountain 
Tops, gilded with ſolar Beams. The large round Spot 
you admired, is a prodigious Mountain, elevating its 
towering Head from a deep and darkſome Vale ſurrounding 
it; the bright Streaks are Ridges, and Chains of Moun- 
tains, which extend themſelves therefrom towards dif- 
ferent Parts, and to vaſt Diſtances. : | 

Euphrof. Surprizing .all ! Land and Sea, Mountains 
and Valles, in the Moon | Wonderous Similitude to our 
Earth! What would the Poets have faid ? How beauti- 
fully would they have 'deſcribed this pleaſing Theme, 
who were ſo laviſh in the Praiſes of Parnaſſus and Helicon, 
and Tempe's pleafing Vale? 

Cleon. They would have been proud of ſuch a Subje&t 
no Doubt. The Phaſes, and Spots of the Moon, have 
been thought a Theme not unworthy the Muſes, as 
appears in the Strains of ſome of our modern Poets. Of 
whom, thus Mr. Brown. | | 


Regard the Spois which mark the lunar Face, 

| Her Figure changing in her monthly Race : 
A Creſeent now, but | ai pa Light fhe yields; 
Now half her Diſk her bounteous Brother gilds, 
Moto riſing in the Eaſt, full-orb'd ſhe plows. 


4 


— They judge the Moon to be a 
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The Rounhneſs on hen broken Edge reveals, | 
Her Surface mt d with Vales, and pointed Hills, 
Her brighter Parts, the Sage mountaineous deems ; 
Her darker. Oceans, Seas, and ample Streams. 
Euphroſ. Well, I give you my Word, Cleonicus, if 


you ſay much more, I ſhall fcarce forbear wiſhing® myſelf 
there to view the vaſt Countries; to ſee what Sort of 

People inhabit them +: to obſerve their various Animals, 
their Trees, and Plants, their Arts and Sciences, their 
| Seaſons and Weather; for all thoſe Things, I preſume, 


you allow are there as well as here. 


.. Chon. Moſt Philoſophers do allow it, but ſome deny 
the dark Parts to be Seas, and ſay they are either Vales 
and deep Caverns, or elſe Land, of fuch Mould as will 
not reflect Light enough to make it look bright like the 


Reſt. They alſo deny there is any Atmoſphere, or Body 


of Air about the Moon, and therefore no Vapours or 


Rain, &c. 


- *»Euphroſ. Indeed, Cleonicus : Pray, if there be no Air, 
how do the Inhabitants and Animals live? and if no 


Rain, how do Trees and Plants grow? 


Cleon. I can't tell what Anſwer they would make to 
ſuch Queries. Sure Tam, that Animals and Vegetables 
like ours, cannot hve or grow where there is no Air nor 


Rain; and therefore they muſt be either different from 
ours, or none at all; which Suppoſition will make the 
glorious Orb of the Moon of very little Conſequence to 
us, and none at all to itſelf; an huge, but uninhabited 
Wild of barren Hills and gloomy Vales : A Notion of 
it quite unworthy its Maker. | 1 
Zuphroſ. The Philoſophers then, I find, are not 
agreed what Kind of Entertainment the Moon will afford 
one, and till they are, I ſhall wave all Thoughts of 


going Thither. The next Thing I would require of you, 


is how it comes to paſs, the Moon every Month puts on 
ſuch a Variety of Phaſes, appearing now yull, now halved, 
then horned, and not at all when ew? - But I recol- 
lect myſelf; you explained theſe Appearances: in the 
Planet Venus, and thoſe of the Moon, I preſume, hap- 
pen after-the ſame- Manner. Þ 


little more particular in explaining the lunar Th, 


Cleon. They do; but it will be worth while to. be 2 
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| You! eaſily conceive the Reaſon of them from this little 


cheme; where you ſee the large Fun darting forth his 
Beams, which, at the vaſt Diſtance of the Earth and 
Moon, fall nearly parallel on them. T is the Earth, 
and A, B, C, D, E, F. G, H, the Moon in ſeveral Parts 
of its Orbit circling round it. Here firſt you obſerve, 
ta Half of the Earth and Moon, which is towards the 


Euphroſ. This I apprehend very well, it being evident 
om the Figure: | | | 8 
Cleon. Conſequently the Moon, when it is in the Po- 
ſition A, that is, in Conjunction, or exactly between the 
Zarth and Sun, will have all her enlightened Part turned 
towards the Sun, and all her dark Part towards the Earth, 
in which Caſe we cannot ſee her, and is therefore ſaid to 
a new Moon. | | 
Euphroſ. I take you very well; pray go on. | 
Cleon. When the Moon has gone from A to B, then 
in that Half, þ a c, which is turned to the Earth, a 
{mall Portion of her Surface is enlightened, as a 5, and 
ill appear of the Form repreſented at B, in the other 


"Ea is turned from it, is totally dark. 


Scheme, (ee Plate XIII.) which ſhews you the Phaſes of 


e Moon. . 
| Euphroſ. Very good; and now, Cleonicus, I ſuppoſe 
you fay the Moon 1s horned, from the Figure ſhe makes ; 
do you not? | FEST 
eon. Yes, my wi e ar ſhe is then ſaid to be 
horned, or corniculated, Which is all one; but ſhe becomes 
ra lets and leſs ſo as ſne approaches to C, in which 
ttuation' ſhe is ſaid to be in her Quadrature, or Square 
to the Sun; and then one Half of that Part towards the 
Earth is enlightened, and appears as at C among the 
Phaſes. She is now ſaid to 5 dichotomized, hiſected, or a 
Half Moon. | F oy os wht, | 
Euphroſ. And thus when ſhe comes to D, I ſee the 
greateſt Part of that Half towards us is enlightened, and 


appears of the ſame Face as at D in this other Scheme; 


and what Name have you for it then, pray ? 5 
Cleon. She is then ſaid to be gibbous; and this Phaſe 
or Aſpect increaſes till ſhe comes to the Situation E, 
where ſhe is in Oppeſition to the Sun, and conſequently 
; | turns 


un, is wholly enlightened by it, and the other Half, 
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turns 


with the Sun; as on the contrary, when ſhe is at E, a 
full Moon being exactly in an oppoſite Part of the Heavens 


other Situation. 


but a general Idea of Things; to khow but ſomething 


Light with which the Moon ſhines thus pleafantly ? ? 
leon. It is; and therefore ſo exceeding weak and 
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zer illuminated Surface to the Earth, and ſhines 
Face, as you now behold her; for which Rea- 


with a 7 | 
fon ſhe is called a Full Moon. 
© Euphro/. All this I conceive perfectly well from the 
Schemes; and alſo I fee that as ſhe paſſes the other Half 
of her Orbit, from E by F, G, and H to A again, the 
puts on the ſame Faces as before, but in a contrary Order 
and Pofition. „ 85 ee 
Cleon. Very good, Siſter; I ſee you have à right 
Notion of the Matter, and need nothing further to be 
faid on this Head. I doubt not alſo, but you will eafily 
conceive that when ſhe is new, and ſeen in the ſame Part 
of the Heavens with the Sun, ſhe muſt needs rife and ſet 


to the Sun, ſhe muſt then riſe when the Sun ſets, and 

de riſes.” : oe edt 
Eupbrof. Yes, this I cafily underſtand ; but am ata 

Lofs to know the Time of her Rifing and Setting in any 


Clean. No Wonder if you are,  fince it is always 
variable; but this much you may know, that all the 
while the Moon is paſting from A by C to E, ſhe is to 
the Eat of the Sun, and riſes and ſets after him; but in 


going from E, by G, to A, ſhe is Mit of the Sun, and 
riſes and ſets before him: Always ſhining ſuch a Part of 


the Night as is proportional to the illuminated Part of het 


Surface towards us. 1 | 
pleaſed when I can yet 


Euphro/. Dear Brother. I am 


is infinitely more ſatisfactory than abſolute Ignorance.— 


But the Night is far advanced, pray anſwer me one or 


two Quſtions more very briefly ; Is not that a reflected 


Enguid, in Compariſon of the Sun's Light, that the 
greateſt Burning-Glaſs will not collect enough to make 
a ſenſible Warmth.—— And thoſe who have made the 
Computation, ſay, the Full- moon Light compared with 
Day Light is »inety"thoufſand Times "leſs than it. Of the 
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AND LADY's PHILOSOQFHRY.  12$ 
ben God appoints, the horned Moon renews 
Her waning Light, and her whole Viſage ſhews, 
Fulfils her Courſe in Circles yet unknown, 
And chears Mankind with Luſtre not her own. 
| Univerſe. 
Euphroſ. Chears Mankind indeed But, pray, 
has not the Moon a very great Influence on the Earth, 
and Planets, and Animals thereon ? | 
Cleon. It would be endleſs to recount all the ſenſeleſs 
Whimſies that have poſſeſſed the Noddles of the credulous 
Vulgar, in this Reſpect. Hudibras is very witty on this 
Subject, and very deſervedly. 
Tue Queen of Night, whoſe vaſt Command 
Rules all the Sea and half the Land, 
And over moiſt and crazy Brains, 
In high ſpring Tides, at Mid-night reigns, 
Tho' we are not to imagine that becauſe ſome have 
aſcribed too much Dominion to the Moon, ſhe has none 
atall; by her Nearneſs to the Earth, ſhe very much 
affects the Air by the Power of Gravity, and cauſes ſuch 
Alterations . therein as have, doubtleſs, conſiderable 
Effects thereon, with Reſpe@ to the Weather at ſundry 
Times. Alfo, ſhe muſt be allowed to have ſome Influ- 
ence on the Syſtem of Humours and Juices in the Bodies 
of Plants and Animals, fince we find the Ebbing and 
Flowing of the Sea are certainly the Effects of her 
5 (as we ſhall more particularly conſider here- 
ter.) « PN 
Her deſtin'd Rule, ober Ocean fhe preſides, 
And pours upon the Share her lagging Tides. 


3 _ Univerſe. 
Eupbroſ. Well, be that as it will, I am not much 
concerned. Ts fufficiently late, but the Moon, like 
a Mid-night Sun, invites us with. her ſerene and pleaſant 
Luſtre, yet to reſiſt the Laws of tyrant Nature, and 


baniſhes Sleep from my Eyes; the Bed is a gloomy TER. - 


I could, methinks, ſpend the whole Night in Walk- 
ing over the pleafing ſhady Scenes of the Park but Fa- 
mily Orderforbids it. pn 25 
Cleon. Such a Moon-light Night is extremely de- 
Iightful indeed ! the Poets were ſenſible of this, and 
have nobly deſcribed the Pleaſures thereof. Thus an- 
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So when the Mon, refulgent Lamp of Night, 
Oer Heav'n's clear Azure ſpreads her ſacred Light ; 
When not a Breath diſturbs the Deep ſerene, | 
Aud not a Cloud vercaſts the ſolemn Scene; 
Around her Throne the vivid Planets roll, 
And Stars unnumber'd gild the glowing Pole. 
O'er the dark Trees a yellower Verdure ſhed, 
And tip with Silver ev'ry Mountain's Head; 
Then ſhine the Vales, the Racks in Proſpect riſe ; 
| A Fled of Glory burſts from all the Skies ; 
be conſcious Swains, rejoicing in the Sight, 


Eye the blue Vault, and bleſs the uſeful Light. 


E 


DIALOGUE . 


Of the Moons or SaTELLITES of JUPITER amd. 
| SATURN, 


| _ Cleonicus. 
W ELL, Euphroſine, how are you diſpoſed to ſpend 
VV this Evening ? you {ee tis like to be a very fine 
one. | 5 | 
Euphroſ. You ſeem, Cleonicus, to repreſent the Evening 
2s inviting to a Walk; than which nothing will be more 
agreeable to me, if you are ſo inclined. 4 
Cleon. You know, Siſter, my Inclinations were always 
to gratify you in every Thing in my Power. 1 
Euphroſ. You are very good for that indeed, Cleonicus: 
but which Way will a Walk be moſt agreeable ? Shall 
we take a Tour round the Park, or (as we have ſometimes 
ne) over the green Corn Fields to that yonder pleaſant 
ill? | | 5 
Cleon. The Moon will make the Avenues of the Park 
extremely agreeable; but the Hill will ſuit with our 
Deſign beſt To-night, which you know was to take a 
more particular Survey of the Moons which attend Jupi- 
ter and Saturn, N 
Euphroſ. Let that determine us then; I believe we 
hall have equal Pleaſure in going that Way: Are you 
ready to walk? N | 
_ Cleans 
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e 


=, 
A 


night. Pray, by whom, and how long 
diicovered ? 


AND LADY's PHILOSOPHY. n2g 
Cleon. I have only the Teleſcope to take, and then 


ram” | 

Euphroſ. You are now ready, I ſee. — But as we go 
forward, pray, Cleonicus, give me ſome more particular 
Account of the Moons, which you ſay attend Jupiter and 
Saturn? and alſo the Reaſon Why ſome Planets have 


Moons, and others none: 


Cleon. The Planets Mercury and Venus have no Moons, 
becauſe they cannot be ſuppoſed to want any in ſuch 
Vicinity to the Sun; and as to Mars, there has been 
none diſcovered about him, and it is very likely he has 


none; either becauſe there may be no Inhabitants there, 


(for he is a ſmall Planet, and of a different Aſpect from 
all the Reſt) or elſe they may be ſupplied with Light, by 
Nicht, ſome other Way; perhaps by a native Luſtre of 
the Earth or Soil of that Planet, which may ſhine in the 
Abſence of the Sun, like ſome natural Phoſphors with us. 
The Almighty can effect the ſame Things by more Ways 


chan one, and generally ſhews his boundleſs Power and 


Wiſdom by an infinite Variety of Methods he often takes 
to diſplay it. 1 5 | 
Euphroſ. Well, it ſeems eee and Saturn have 
Moons enough to afford us a Subject of 1 To- 
a 


ve they been 


Cleon. Ihe Moons or Satellites of Jupiter were diſ- 


covered firſt of all by one Galileo, a famous Italian Philo- 


ſopher, who (as himſelf tells us) in the Year 1610, on 


the 5th of January, at Night, faw three ſmall bright 


Stars very near Jupiter, two on the Eaſt Side, and one 


on the Weſt; theſe he took to be fixed Stars at that 


Time, but happening the next Night to view them again, 
he ſaw them all three on the Weſt Side of Jupiter, 
which made him greatly wonder how this could be, for 


it was an Event quite inconſiſtent with the Theory of 


the Planets and fixed Stars. On the roth Night be faw 
but two, and both on the Eaſt of Jupiter; on the 11th 
alſo he faw but two, and b6th on the fame Side; but one 
of theſe was twice as large as the other ; and thence he was 
ſure, they were not the ſame he ſaw the Night before. 


On the 13th Night, . again, he ſaw four of 


theſe ſmall Stars, three on the Weſt Side of Jupiter, and 
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one on the Eaſt Side; all nearly in a ſtrait Line. Theſe 
were all he could ever diſcover, and by conſtantly obſer: 
ving their Situation and Changes, found they were not 
fixed Stars, but Moons, or ſecondary Planets, revolving 
about Jupiter, in the ſame Manner as the Primary Planets 
xevolve.about the Sun. To theſe he firſt gave the Title 
of Medicean Stars, in Honour of the Family of the Medici, 
who were his Patrons. FE A | | 
Eupbroſ. No Doubt but this new Diſcovery was very 
agreeable News to the Aſtronomers, and greatefully re- 
- ceived by them. | | | 
Clean. Surpriſingly ſo; it is not eaſy to imagine with 
what Eagerneſs they all haſted to view the new Wonder, 
Jupiter had now more Addreſſes than when he was 
eſteemed a Deity ; every one being willing to ſee the new- 
diſcovered Equipage and Attendants of this great Lord; 
*ull at length their Motions became ſo well obſerved, as to 
be. found regular and conſtant, and ſo became reduced 
to a Theory, as perfect as that of the Moon, or larger 
Euphbroſ. Why then, I ſuppoſe, you can tell their 
Diſtances frem Jupiter, the Times of their Revolutions 
about him, Sc. | : | 
Clean. Les, very well. For by the Theory, the neareſt 
Satellite to Jupiter is diſtant from him about one hundred 
eight y: eight thau ſand Miles, and performs its Revolution 
in ane Day, 18 Hours and 27 Minutes. The ſecond is 
diſtant from Jupiter about three hundred and tꝛueni) 
theujand Miles, and its Period is three Days, 13 Haus, 
end 13 Minutes. The third Satellite is diſtant about five 
bundred and thirty fi thouſand Miles, and its Period is 
feven Days, three Hours, and 43 Minutes. The fourth, 
or utmoſt Satellite, is diſtant about nine bundred and ſeventy- 
two thouſand Miles, and its Period is in 16 Days, 16 Hours, 
and 32 Minutes. | | 
.. Euphroſ. Then I find that two of thoſe Moons are 
nearer. to Jupiter than our Moon is tb us; and two of them 
farther diſtant from him than ours from the Earth. 
. .Cleon. Very true; and at the ſame :I'ime you obſerve, 
75 the periodical Time of our Moon is greater than any 
of his. "oy . | 8 
Eupbriſ. I do; And now, if you pleaſe, I ſhall be glad 
to hear the ſame Account of Saturn's Moons. 
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Cleon. The firſt who obſerved the Satellites of Saturn, 
was Hugenius, a Dutch Conſul, who in the Vear 1655 
diſcovered one, which is the fourth from Saturn. But, 
as I have told you, Saturn has five Moons, and all the 
other four were diſcoyered by Signior Caſſini, an ſtalian: 
the third and fifth in the Year 1071, and the two inner- 
moſt in the Year 1686. He called them the Lodowicean 
Stars, in Honour of Lewis the Great, -in . whoſe Reign 
they were diſcovered. = | 
. Euphroſ. And is the Theory of theſe Moons as certain 
as thoſe of Tupiter ? 

Cleon. They are not ſo eaſily obſerved as Jupiters, by 
Reaſon of their great Diſtance from us ; but the induſtri- 
ous Aſtronomers have found their Diſtance from Saturn, 


and the Time of their Revolutions, as follow : - 
The firſt Satellite is diſtant from Saturn about eighty- 
two thouſand Miles, and his Period is one Day, 21 Hours 
and 18 Minutes. | | 
The ſecond is diſtant about one hundred and ſeventy- 
five thauſand Miles, and its Period is two Days, 17 Hours, 
and 41 Minutes. 19 | 
The third is diſtant about wo hundred and fifty-four 
thouſand Miles, and its Period is in four Days, 12 Hours 
and 25 Minutes. 

The fourth is diſtant about / hundred and forty-nine 
thouſand Miles, and its Period is 15 Days, 22 Hours, 
and 41 Minutes. | | | 
The fifth is diſtant about nineteen hundred and 3 
thouſand Miles, and its Period is 79 Days, ſeven Hours, 
and 48 Minutes, : | 
Eupbroſ. Why then I find that ſome of Saturn's Moons 
are much nearer, and others much farther from him than 
are thoſe of Jupiter from him. | | 

Clean. They are ſo.“ And now, Siſter, we are come 
to the End of our Walk; we will take a particular View 
of thoſe Moons with this excellent reflecting Teleſcope, 
and you will ſee that ſo true is the Theory of theſe ſecon- 
—* To give the Reader a better Idea of this Syſtem of Satur- 
nian Moons, T have drawn them all out at ſuch Diſtances as they 
have from the Center of their Primary in the Heavens, to- 
gether with the proportional Magnitude of Salurn and his 
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dary Planets, that thoſe of Jupiter will appear ſituated on 
each Side of him, juſt as I have repreſented them in this 
little Scheme. 


„ 

Euphroſ. Indeed]! Can you predict and deſcribe their 
Order and Poſition for any given Time ſo exactly, before 
it comes to paſs ? But let me prove you—— 

Cleon. You ſhall. See Jupiter near South-Weſt —— 
Tl direct the Teleſcope towards him ———Tt is fixed; 
fee his Moons —— © OD 

Euphroſ. | ſee them plainly as you have repreſented 
them Iwo on the Left Hand and two on the Right; 
one of which latter is near to Jupiter, the other at the 
greateſt Diſtance from him — They appear exceeding plain 
indeed and lie very nearly in a {trait Line— Jupiter him- 
ſelf ſhines extremely fair and large have loſt Sight of 
one of the Moons— and the others are going after—'T hey 
ſeem to have a quick Motion to the Right, and will ſoon 


all diſappear.— Well, they are a pretty Sight, and worthy 


the Curioſity of any Perſon. — But let me now view the 
Moons of Saturn? 1 BE | 

Cleon. Saturn you ſee yonder about South-Eaſt, in a 
very good Situation for our Purpoſe.— I'll turn the 


Teleſcope about and direct it to him, It is now fixed, 


Eupbraſyne ; ſee Saturn his Ring, and two of his Moons all 
in View. | | 


Eupbrof. 1 ſee them—but the Moons are ſo very ſmall, , 


J can but juſt diſcern them— They are both on the Left 
Hand of the Planet Saturn ſhines very ferenely— His 
Ring is a Prodigy never enough to be admired ; with this 
Teleſcope I can plainly ſee the dark Sky between him and 

flens from my Sight. I have feaſted 


wiſh that my Sex in general had the Happineſs of taſting 
theſe Pleafures along with me. Cleonicus, I thank you; 
take Care of the Glaſs, and let us, now prepare ta go 
home. | | 4 | OR 
Clean. I am glad you are pleaſed with the Sight you 
have had of theſe Moons ; a better Opportunity could not 
have offered: Bur the Air ſeems now cold, and we will 
return home as you requeſt, ae Tha 
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n Eupbroſ. And let us walk apace; and as we Walk 
anſwer me a few Queſtions concerning theſe Moons: 
And in the firſt Place, why do thoſe of Jub iter appear ali 
zn a ſtraight Line, in a Situation Eaſt and Weſt? 100 
Clbecn. This is owing to their moving all in ſuch Orbits 
round their Primaries as lie right before the Eye, and 
choſe Planes are nearly in the Plane of the Earth's Or- 
it; for then Circles will be projected into their Diame- 
ters by the Eye, and all Bodies in fuck! Circles will ſeem 
o move in that right Line. 5 

| Euphroſ. I can ſcarce tell what you mean 

Clean. I will explain myſelf »y-and-by by Gn 


ed iet and ſhew you how Bodies moving in ſach Circles 
t; s the Moons & will appear to move in à ſtraight Line 
ne n £2 to Me, while they deſeribe thut half Cirele' 
855 bich is neareſt to you ; and then to return back again in 
_ e ſame flraight Line, While they paſs men che remote 
of Half of their Orbits. At 
oo Eupbroſi If this he the Caſe, then each Moon appears 
n. go a certain Diſtance from Eaſt to Weſt, and from 
hy et to Eaſt, in each Revolution in its Orbit, G1 
the Cleon. Very true; and from thenee alſo tis evident g 
at the remoteſt Moon = ſometimes ſeem neareſt 0 | 
iter, and the contrary ;; fince the apparent Places of 
the are conſtantly — in a direct Line to and from 
ed, ic Bodies of their Primary. 1 
all \ Eupbrſ. L obſerve this Line in which they' — to 
ove paſtes: through the Center of their Primary, there- 
all, Ir 1 . 0 the Moons do fornetimes. . to ere 
elt er his Body, do they not, Cleonicus? 
* Cleon. Ves, Siſter, they do; and Wen they r os 


i Body of their Primary, ſometimes _ "bg | 2 8 
BY F — like dark on. 2 
ſte 3 Pray how carr that be? 

: Clean. They naturally appear bright _ he reflected 
ting ht of the Sun, and their appearing dark is owing to 


me very large Spot or Spots on the' Hemiſphere next to 


or from ſome Quali * the Surface not apt to re- 
& the ſolar Light. * * 


1 The: Moons, 1 apprebench paſs over . the 
dy of Jupiter, as they paſs from” Eaſt to Welt, or 
ſeribe the neareſt Half of their Orbits. 
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lutions are thorty I ſuppoſe that one or other of them 


piter A. D. 1681. November 2; at Ten at Night, and 


were deſerted: by his Saaade and à bold | 
have pulled him. hesdleng _ his! Throne wien 


Eupbroſ. Well that muſt be 4 very An berke Sight, 


large a Degree as you can do, my Euphroſine; which t 
| PER Blact more. art 760008 


8 You apprehend the Matter right; and you wil 
as eaſily conceive, that as they move from Weſt to Eaſt, 
or deſcribe the remoteſt Semi- circle, they will paſs behind 
the Body of their Primary, and ſo will be * from 
aur Sight at that Tim. 

Euphbroſ. I do, Cleonicus: and mould be glad if 
could ſee any of them thus eclipſed. 

Cleæon. I will take an Opportunity one Evening ere 
long, to ſhew you ſuch an Eclipſe of theſe Moons, which 
you muſt know is two-fold : For (1.) the Satellite may be 
hid from our Sight by the Body of the primary Planet, 
aud this is called an Geraet thereof. And (a.) the 
Satellite may be eclipſed by entering into the Shadow 
of their Primary, and this is called an 'Objcuration of thoſe 
Moons, or wo properly, an Eelipſe of them... 

Eupbroſ. Why then, fince the Time of their Revo- 


— 


muſt frequently diſappear. 194%) 4545) 
Cleon. Very frequently; * ou often fe one or more * 
them miſſing; and Mr. Molyneux tells us he viewed Ju. 


obſerved a total Diſappearance of all his Moons at once: 


Jupiter, ſays he jocoſely, appeared bald J. and as it 
ucian might 


Reſiſtance. 


truly. But our Walk is at an End for To- night, 

ſee; and therefore :ſhall . ſuſpend what I have further to 

query till To- morrow, and thank you for the Pleafurs 
this Evening. raft in ob 7 - 451” | 
Cleon. Such Pleaſures are mutual, I feel ee in 1 


ſhall now conclude with the A RNA. my 


Mus nw belield bright Planters 7 Por 
Sublime in Air, ihre his uwide;Province move; 
Four ſecond Planets his Dominion otun, fs 
And round him turn, as round the Earth the Mon. | 
Saturn, revolving # in the higheſt Sphere 
With ling'ring Labour oe his Tear. 5 ＋ 
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"DIALOGUE in. ; 
of the Furt STans.., rt hits 


Eupbroſyne. ob 

15 you — SE hs Cleonicus, you was - Gold this 

Morning, that our next Converſation in the Philo- 
ſophical Way, was to be on the Subject of the fixed 
Stars. 
Cleonirus. I did, my Buphrofyne ; for having already 
conſidered all the das Fs Bodies of our mundane Syſtem, 
we are of Courſe led in the next Place to thoſe Which are 
more remote and immoveably fixed through all the mls 
Part of the Univerſe. - 
Eupbroſ. The Stars will afford Matter of moſt agree 
able Speculation ; I have many Things to aſk-concern- 
ing them. — See, the Heavens ate clear; they begin al- 
ready to twinkle. Let us go and tale a Walk in the 
Park to view the ſpangled Canopy. 

Cleon. With a very good Will, my Eupbraſme:; this 
fine Seaſon, is very auſpicious to our Deſigns. The 


Evening ſeems to invite us abroad, in the Language __— 


Mr. Baker : 


Come forth, O Man 40 yon azure Round ſurvey, - 
And view thoſe Lamps which yield eternal Day. 
Bring forth thy Glaſſes ; clear thy tand ' ring Eyes, 
Millions beyond the for mer Millions riſe : BS 
- Look mari :— Millions more My 76 85 remoter Gies. 
Univerſe, 
Euphroſ. Exceeding a propos: They appear Millions 
beyond Millions indeed 
Cleon. But don't miſtake, Siſter ; the Meaning is, 
they appear ſo numerous through the Teleſcope, not to 
2 naked Eye. y ai 
Euphro ruth, I think they appear ſo to the Eye. 
Is it ble. for the Eye to number them over all the 
Surface of the Heavens? 
Cleon. Ves, Siſter; all that are Finde to the Eye 
have been numbered long ſince over all the ſtarry Vault. 
Euphroſ. Surely you joke with me now, Cleonicus. 
n Not at all, Fuphroſyne ; che Stars viſible to the 
2 1 | | naked 
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naked Eye have been numbered in both the Hemiſpheres, 
and how many do you think they are? 4 
Eupbroſ. How many ! Why, ten Thouſand to be 
fure, and mos. $9 | 
Cleon. No, no, Siſter; nor yet ſo many Hundreds 
neither: What do you think of fix or ſeven Hundred at 
moſt | * 3 | 
Euphroſ. Think! why Tthink any one may fee more at 
than five Hundred at one Glance, look which Way you 
will. — | : 5 
Cleon. I do not wonder to find you thus miſtaken, and 
ſurprized at what I tell you. People take it for granted, 
that becauſe they appear a great many, and ſcattered all 
over the Sky, that, therefore, they are innumerable ; 
whereas they are not fo, but are eaſily numbered. 
Euphroſ. But give me Leave, Cleonicus, I fear you go 
a Step too far: Does not Fehovah tell Abraham, that he 
will make his Seed as the Stars of Heaven, as the Sands 
on the Sea Shore, and as the Du/? of the Earth, which 
can't be numbered ? Vea the Scripture ſays expreſsly 
in one Place, that the H, i. e. the Stars, of Heaven, 
cannot be numbered, Jer. xxxiii. 22. What'fay you to 
this, Cleonicus? OWINGS. £4 s kk 8 
Cleon. Nothing that ſhall reflect on the Holy Scrip- 
tures: Only conſider, Siſter, what a mad Piece of Work 
would it be to inſiſt on the literal Senſe of the Scripture 
in every Place? and our Divines will tell you, that in 
theſe and ſuch like Places, the Scripture ſpeaks by Way 
of Wyperbale, which is a Figure of Speech very beauti- 
fully implying, a great Number by one infinitely great. 
Euphroſ. Well, in theſe Things 1 muſt ſubmit to 
ſuperior Judgement. But fince you ſay they are num- 
bered, pray who numbered them, and what may their 
r 3 
Clean. The ancient Philoſopher Hipparchus, of Rhodes, 
was the firſt who undertook. the arduous Taſk, about 120 
Years. before Chriſt ;;. daring, ſays Pliny, to undertaks 
a Thing, which ſeemed J the Power of the Gods, Vit 
number the Stars for Poſterity, and reduce them all to Rule. 
<0 Catalogus contained ane thouſand and twenty-tws 
tars. "1 | 


- : Ptolemy, the Eayptian Aſtronomer, enlarged his Cata- 


{ +24 


logue with only four Stars. 
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After Ptolemy, Ulugh Beigbi, the Grandſon of Tamerlain 
the Great, made a Catalogue of one thouſand and ſeventeen 
Stars. | | | 

Next to him the noble Dani/> Aſtronomer, Tycho 
Brahe, determined the Places of /even hundred and ſeventy- 
ſeven Stars, and reduced them all to a Catalogue. 

Kepler produced the next Catalogue, of one thouſand one 
hundred and flæty- three Stars. 5 

After this William, Prince of 1 eomputed the 
Places of four hundred Stars, by the Help of his Mathe- 
maticians. | | | 1 
Some time afterwards the famous Jeſuit, Ricciolus, en- 
larged Kepler's Catalogue to the Number of one thouſand 
four hundred and fiæty- eight Stars. | 

'Tis alſo faid one Bayerus made a Catalogue of one thou- 
ſand ſeven hundred and twenty-five Stars. 

After this the famous Hevelius, of Dantzich, compoſed 
a new Catalogue, of one thouſand eight hundred and erghty- 
eight Stars. | | 
The late incomparable Aſtronomer Royal, Dr. Edmund 
Halley, undertook a Voyage to the Iſlo of St. Helena, to 

obſerve the Stars in the ſouthern Hemiſphere, and at his 
Return publiſhed a Catalogue of three hundred and ſeventy- 
three of them, | | Ib 
And laſtly, the moſt complete Catalogue of the Stars, 
was that made and publiſhed by the late Mr. Flam/tead, 
in his Celeſtial Hiftory, which contains about three 
thouſand Stars, which by far the greateſt Part are to be 
ſeen only with the Teleſcope. And thus you ſee to count 
the Stars is no ſuch new or impraCticable I hing. k 
Euphroſ. I thank you, Cleonicus, for this conciſe Hi- 
ſtory thereof. What will not the Skill and Induftry of 
Men enable them to attain to ! ' 7 
__ Chon. You'll further wonder, perhaps, when I tell 
you, that there is not the leaſt Star in the Heavens to be ſeen, 
whoſe Place and Situation is not better known, than the 
. 5 of many Cities, through which Travellers do daily 
a/s. 3 | 
Eupbroſ. That is very wonderful, indeed; but, I pre- 
ſume, Mr. Flamſtead's Catalogue does not contain all the 
Stars that be in the Univerſe. 


* 3 
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Cleon. All] No, nor but a very ſmall Number, in Com- 
pariſon of what are unknown and unſeen. The Number 
of the Stars through all the extent of univerſal Space is, 
doubtleſs infinitely great; but of this no Man can ade- 
quately judge. „ 1 

Euphroſ. Be the Number of the inviſible Stars as it will, 
I am fure thoſe which are viſible give the Heavens a moſt 

_ agreeable aſpect To-night, and brings to my Mind two 
Lines of Sir Richard Blackmore. | 3 | 
Miib Or bs of Light he inlays all the Spheres, 
And fluds the ſable Night with Silver Stars, | 
Cleon. The fame Poet has. another Strain on this Sub- 
jet, yery grand and ſublime. | 
He ſpreads the pure Cerulean Fields on high, 
And arch d the Ghambers of the vaulted Say; 
Which he, to ſuit their Glory with their Height, 
Adorn'd with Globes, that reel as drunk with Light ; 
His Hand directed all the tuneful Spheres, 
He turn'd their Qrbs, and poliſb d all the Stars. 
Euphroſ. The Stars are, to be ſure, as well a glorious 
Theme as a beautiful Scene— But why, Cleonicus, do ſome 
Stars appear fo large, and others ſo very 1mall ? 


MS © _ 


Cleon. Becauſe ſome. are very near in Compariſon of 
others; by common Experience we know, that equal 
Bodies at unequal Diſtances will appear unequal in Mag- 
nitude ; thoſe which are neareſt appearing largeſt.  . , 
Euphroſ. Can you tell any Thins certain about the 
Diſtance of the Stars? 1 995 
_Clon. No; the Diſtance of the neareſt fixed Star is 
1mmeaſurably great, 333 3 
- £uphro/. Can you make no Computation or Gueſs inany | 


/ 


wiſe probable ? „ ſou 
Cleon. Scarcely that: The celebrated Hugenius tells us, Jus 
that the Dog-Star (which is the largeſt, and conſequently Pla 
the neareſt) appears ?averty ſeven thouſand, fix hundred and Sm 
fexty Times leis than the dun, and therefore muſt be aboyy 1 
Tuo Millions of Millions of Miles from us. of Un 
Euphroſ. Stupendous Diſtance !—— - the 
Cleon. So great, that a Cannon- ball would ſpend near MH: 
ſeven. hundred thouſand Years in flying thither, with the ſuch 
ſame Velocity it has at the Cannon's Mouth. thor 


Euphroſ. Amazing | But, pray, muſt not thoſe Bodies adm 
be very large to be viſible at ſuch an immenſe Piſtance oy 


* 8 
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Odeon. Ves, immenſely large indeed; and not only 
ſo, but they muſt alſo ſhine with their own native Light, 
or elſe they could never be viſible to us at ſuch a Diſ- 


- tance, 


Euphroſ. Indeed! Why what will you make of the 


Stars at this Rate of confidering them ? I believe People 
in general look upon them only as twinkling Points, to 
make the Night pleaſant.— 2 Ca 
Cleon. This vulgar Notion of the Stars is very poor 
and low, and utterly unworthy ſo grand and glorious a 
Part of viſible Nature. The Poet elegantly reproves and 
derides the Ignorance and Stupidity of ſuch as think the 
Stars were appointed to ſerve ſuch mean Purpoſes, in the 
following Lines. | 
And can ſi thou think, peor Worm! theſe Orbs of Light, 
In Sixe immenſe, in Number infinite, _ 
Were made fur thee alone, to twinkle to thy Sight ? 
Preſumptuous Mortal] can thy Nerves deſery, 
How far from thee they roll, from thee how high? © 
With all thy boaſted Knowledge can ſt thou ſee L 
Their various Beauty, Order Harmony? © | 
F not—then ſure they were not made for thee. + 
And a little after; n 
Correct thy qukward Pride, be wiſe, and know, © 
Thoſe glitt ring Specks thou ſcarce diſcern eſt below," © 
Ave Haunts of Day, flupendous Orbs of Lyghty 
Thus by their Diſtance leſſen d to the Sigut. 
hee UniveRsE. 


Euphroſ. One would take a Star, agcordi to theſe 


Deſcriptions, to be-in itſelf ſomewhat like our Sun.— — 
Cleon. You have juſt hit upon the Matter, my Euphro- 
ſyne ; they are by all the modern thinking Philoſophers 
Judged to be ſo many Suns, having their ſeveral Syſtems of 
Planets circling about them, though by Reaſon of their 
Smallneſs they cannot be ſeen. INI'N 
Eu phroſ. Then, according to this Doctrine, the 
Univerſe muſt be filled with ſolar Syſtems, which, if 
they bear any Analogy to ours, muſt make a glorious 
Harmony in the grand Compoſition of Nature; and is 


ſuch a noble and auguſt Idea of the World, as I never 


admire 5 - 


— a . R 4 5 


ſhoald have conceived or thought of, nor can enough 
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Cleon, This new and noble Notion of the Univerſe 
3 fired the Muſes themſelves, and ſet the Poets in Emu. 


lation who ſhould ſing the lofty Theme in the a ex: 7 
alted Strains. Thus one; 4 
» Now if thay can i the mighty Thought ſu uſtain, 2 
e it not akes thy Soul, and racks thy Brain, 4 
onceiye each STAR 1 ſceſt another Sux, 8 
In Bulk and Form, and Subſiance like thine an 5 
And a little below ; 7 
Conſult with Reaſon, Reaſon will reply, | p 
Hach lucid Point which glows in yonder Sky, 4 
3 4 Siem in the boundl:fs Space, * 2h. 4 
ad fills with Glory ils appointed Place 46.5 
With Beams unborrow'd brightens other Skies, on 
And 1 ar lds, to thee unknown, with Heat and Life 1 po 
| Univ TR, ola 
Thus another fings ; | wh 
Now 10 freſh Wonders, let thy Search remove; 4 
Seeft thou thoſe Orbs that numerous roll above; are 
Thoſe Lamps.that nightly greet thy viſual Pow'rs,. . 
re each a bright capacious Sun, like ours. | is t 
The Teleſcopic Tube will flill defery n | „ 
MAyriads tebind, that Log the naked Eye. $362 Sur 
And farther on, a new iſcouery trace, EE Dif 
Tyre the deep Circle & J. encompaſs'd. Space, | 7 
How thick (di ;ſcernable to aided Sight) 8 fror 
Their Conſlellutions crowd the milky Height, | | F: 
Whefe Spbere elude the Reach of naked Eyes, p | | near 
And ſeem with Light to belt the whiten'd "Skies, . and 
JF each bright Star ſo many Suns are found, F 
. Hith Planetary Syſtems circled round, e 1. Plan 
bat vaſt Infinitud: 4 Worlds may grace. {on 
What Beings 3 A eee, Space ? | Si 
I batever Race poſſeſs th' ethereal Plain, | the! 
What Orbs they people, or what Ranks maintain ? | but't 
Wo the deep Secret Heav'n conceal below, to us 
One Truth of univerſal Scope we know. Se: 
Our nobler Part, the ſame ethereal Mind, 7 ſuppc 
Relates our Earth to all their reaſoning Kind. | tus 
Ong Deity, one ſole creating Cauſe, 7515 i mew | 
Cur active e and Joint Devotion draws, Nc Ei 
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And again: 

Thus has the Muſe, but with a tranſient View, - Por 

Ream'd the wide Circuit of our Syftem through ; = ll! 

But Millions more the Pour divine bas plac'd, lis 

Millions of Suns with cirding Planets grac'd, "ni 

Suns large as ours, yet to th' ungided Sight, 1 
Points ſcarce diſtinguiſb d in the Tram of Night, 

The Ball which ſwiftly from the Cannon fies, 
Piercing with equal ; 2% the yielding Ski:'s, 


bo 


Amazing Thought ! ſeven hundred thouſand Years 
Aut travel ere it reach theſe diſtant Spheres. 


Euphroſ. Theſe Gentlemen deſcant very finely, indeed, 
on the wonderful Subject; but as it is of ſuch vaſt Im- 
portance to the forming a right Idea of Nature, I ſhall be 
glad to hear you rehearſe particularly the Arguments on 
which this Doctrine of Solar Stars is founded. 

Cleon. 1 will briefly recite to you the principal, which 
are as follow : | 

Fir/?,' They all ſhine by their own native Light, which 
is the Property of a Sun only. 
| Secondly, They are of a vaſt Magnitude, like our 
dun; or elſe they could not be ſeen at ſuch an immenſo 
Diſtance. . | | 

Thirdly. They are placed at an almoſt infinite Diſtance 
from each other, as far at leaſt as our Sun is from them. 

Fiurthly. Were we removed to the Diſtance of the 
neareſt Star, our Sun would appear no bigger than a Star, 
and would appear as ſuch among the reſt. 

Fifthly. At the Diſtance of the Stars our Syſtem of 
Planets would be inviſible, even Jupiter himſelf, by Rea- 
jon of their Smallneſs, and feeble reflected Light. 

Sixthly. God made nothing in vain, therefore not 
the Stars, which eonſtitute almoſt the whole Univerſe ; 
but they anſwer ſome great and glorious Purpoſe unknown 
to us. | | 
Seventhly. The Obſervation of new Stars, which are 
ſuppoſed to be the Suns of ſome new-created Syſtems ; 
thus our Sun at the Meſaic Creation might appear as a 


40 aew Star to others. ba | 
| Eighthly, Some Stars have decayed, and become quite 
And extinguiſhed, which probably were the Suns of old Sy- 


items, 
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ſtems, which had ſtood their appointed Time, A Change 
which our Sun will probably undergo in Time. 
Ninthly. The Scripture ſpeaks of a Plurality of Worlds; 
and it is not probable God would make but one Syſtem, 
whoſe utmoſt Extent is but a Point compared with the 
Univerſe.— From theſe, and fuch like Methods of Reaſon- 
ing, it is more than probable that each fixed Star is a Sun, 
which is the Center of a Syſtem of circulating Planets of 
feveral Kinds, and that theſe Planetary Orbs are inhabited 
by Creatures of various Sorts and Degrees of Perfection.— 
This is agrecable to what we obſerve in our Earth and 
Syſtem; accordingly Mr. Baker *: Oe 
Hieed well this Orb, where Fate has fix d thy Let; 
Seeſt thou aue uſeleſs, or one empty Spot? 
Obſerve the Air, the Waters, and the Earth, 
Each Moment gives ten thouſand Creatures Birth, 
Here evry Place, ſ far from lying waſte, 
With Life is crouded, and with Beauty grac'd ; 
Nor can thoſe other Worlds unknown by thee, 
TL . fiir'd with Creatures, or with Beauty be; 
For God is uniform in all bis Ways, 
And every where bis boundleſs Pow'r diſplays ; 
His Goodneſs fills immenſurable Space, | 
Reflrain'd by Time, nor limited to Place: 
His Il iſdom form d great Nature's mighty Frame, 
And rules by Laws eternally the ſame. 
„ e UN IVERMõE. 
Enphreſ. I think the Reaſons you alledge make it 
ſufficiently probable to induce any one to believe a Plura- 
litv. sf Worlds. —But we have walk'd till the Evening 1s 
cold, and the Graſs very dewy ; and tho* I have many 
more Things to enquire: about the Stars, I will, if you 
chuſe it, Cleonicus, refer them 'till the next fine Evening, 
when I ſhall be glad to have a View of ſome of them with 
the Ieleſcope. 3 | 
Clean. That you ſhall, my Euphroſyne ; for beſides that 
tis late, we are prevented any Thing of that Kind Jo- 
night by the Clouds coming on, and the Weather growing 
up, which Circumſtance is aptly expreſſed by Sir Richard 
Blackmore. | | 85 3 
His marſball d Clauds which intercept the Light, 
Seal up the Stars, the twinkling Eyes of Nights 11 
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DIALOG UE N 
The Speculation of the STARS continued, 


Euphbraſyne, $4, 
AF TER a few tempeſtuous Nights, I ſee the Hea» 
vens begin to refine, and the azure Expanſe renews 
its Sparkling Glory. We will, therefore, now re- aſſumę 


pur Speculation of the Stars, if you pleaſe, Cleonicus, aud 


conſider divers other Circumſtances, of which I have not 
yet a good Notion, | 

Cleon. You enagage me with a great deal of Pleaſure, 
Euphbreſyng ; I ſhall gladly impart to you all that I know 
concerning the Stars. 

Euphroſ. The next Queſtion then that I would aſk is, 
whence comes it to paſs that each Star twinkles ſo vehemently 
in a clear Night? -. _- po 

Cleon. The Twinkling, or Scintillation of the Stars, ariſes 


from the continual Agitation of the Air, or Atmoſphere, 


through which we view them ; for the Particles of the 
Air are always in Motion, and will cauſe a Twinkling in 
any diſtant luminous Bodies, that are apparently leſs than 
thoſe opake Particles, as the Stars all are; but the Planets, 
that appear larger, can ſuffer no Occultation by them, and 
therefore admit of no ſuch Scintillatipn. 3 


Eupbroſ. Then none of the Planets twinkle in the darkeſt 


Night, do they ? | 
leon. No; and by that you may diſtinguiſh them at 
any Time from the fixed Stars. 
Euphroſ. Pray, let me try that. SH, 
Cleon. You ſhall; take this Teleſcope, and look at yon 
ſparkling Star.... 
Euphroſ. I fee which you mean, give me the Glaſs 


I lee it plainly It appears very ſteady, nor does it ſparkle 


at all- yet it appears with a very ſtrong Light But this 
Teleſcope does not magnify. much, I believe, for I can't 


perceive that the Star is bigger than itappears without it. 


Cleon. This is not the Fault of the Glaſs, it mag- 
nifies very much ; but were it to-magnify a hundred 


Times more, or a thouſand, the Star would ſtill appear 
but as a Point; for by Reaſon of its immenſe Diſtance, - 


it cludes the Force of any magnifying Glaſs, Yea, 55 
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the contrary, the Stars are rather diminiſhed in Appear; 
ance, by taking off their ſparkling Luſtre. 
Euphreſ. Well, then, the next Thing I would enquire 
is, why they are called Fixed Stars? | | 
Cleen. Becauſe they do not, like the Planets, change 
their Places, or alter their Situation in the Heavens, buy 
keep at all Times the fame Diſtances and Pofition among 
themſelves; that is, the fame Star, at the ſame I ime of 
the Year, always is ſeen in the ſame Place, and at the 
ſame Diſtance Not others about it. | | 
Enupbroſ. I know you'll reſolve the apparent no#urnal 
Motion 7 the Stars, from Eaſt to Weſt, into a Conſe- 
quence of the diurnal Motion of the Earth thecontary Way; 
but how happens it at one Time of the Year we ſee ons 
Set of Stars in the Sky, and at another Time of the Year 
another ? „„ 9 
Cleon. This ariſes from the annual Motion of the Earth, 
and which I will pan to you by this little Scheme; 
where 8 is the Sun, and A, B, C. D the Earth, in four 
Poſitions of its Orbit; alſo E F G H the Firmament of 
the Stars, at an infinite Diſtance. | 
No the Earth in each Situation appears half enligh- 
tened; and half dark, repreſenting Day and Night. 
| And when it is at A, the Sun will appear at Noon in the 
| | Heavens at G, and will obſcure all the Stars jn the He- 
'E miſphere, FG H; whereas at Midnight the Point of the 
- Heavens E, will be in the Meridian, and then all the Stars 
1 in the other Hemiſphere, F, E, H, will be viſible. Do 
1 you apprehend me?: „ 
if . Euphref. Yes, pretty well; pray proceed. 5 
Cleon. Then when the Earth, three Months after, is 
come to the Sitvation B, the Sun at Noon will be ſeen 
at H, and all the Heavens, G H E, will be Day; and 
oe all the other Half, E F G, the Stars will glitter at 
Night. | | | 
| Fepdry Then I perceive the Stars in the ,Quarter 
F G, will now be viſible, which (in the former Pofition) 
were not ; and thoſe in the Quarter H E, will became 
obſcured by Day-light. 
Cleon. You conceive the Thing admirbly well, my 
Frphroſyne : In like Manner when the Earth is at C, the 
7 Heavens, HE F, will be Day, and F G H Night, where 
| all the Stars will ſhine, 


Euphroſ. Then that Part of the Heavens which was 


Day when the Earth was at A is. now Night, and fo the; 
Stars which were all then invifible are now viſible, and 


the contrary. _ 


Cleon. Very right, Siſter, that is the Caſe; and laſtly, 


when the Earth is at D, the Stars in the Hemiſphere, 


E F G, will be obſcured by Day- light, and thoſe in 


G H E will all be viſible in the Night. 


Euphroſ. Well, I am fully fatisfied in this Point, 
Cleonicus; bat why do I ſee ſome Stars conſtantly all the 


Year round, and others but at different Times and 
Seaſons ? . 5 5 

Cleon. You might have added too and Jome Stars not 
at all. But as this depends on ſome Underſtanding of 
the Doctrine of the Sphere, you will apprehend it much 
etter when I ſhall one Day or other explain to you the 
Uſe of the Celeſtial Globe. ? j | 


4 - 


Euphroſ., Lam willing to wait all proper Opportu- 


| nities, and am obliged to you for chuſing them. And 


now 1 ſuppoſe. there remains nothing beſides relating to, 
the Motion of the Stars to be conſidered ; therefore—  - 
Cleon. Hold, Siſter ; before we leave this Subject, I 
ſhall juſt obſerve to you, that there is only one Star in 
all the viſible Heavens which ſeems to have no Motion 
at all. 3 5 | 
Euphreſ. Indeed! Pray, which is that? | 3 
Cleon. It is that commonly called the North Pole, or 
more properly the Poe Star. e e e 
Euphroſ. Be ſo good as to ſhew it to me. b 
Cileon. It is that ſmall, but bright Star, which you ſee 
vonder, full North, amidſt many other, but ſmaller 
Stars; it is ever pointed to by thoſe two large bright 
Stars in-Charles's Main, which you obſerve a little to tlie 
Left Hand. 3 1 1 
Euphroſ. I ſee the Star you mean, very plainly ; and; 


. it has no Motion ? „ 
t does not appear to move either with the diur- 


Cleon. 
nal or annual Motion, as all the other viſible Stars do 8 
but view it at what Time of the Night or Year you will,, 
you ſee it always, in the ſame Place. © 
Eupbreſ. But you ſeem to intimate by your Way of 
ſpeaking, that it h 


it not? 
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as ſome, ſort of Motion or other; has 
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leon. It has; but ſach an one as is not ſenſible in 4 
long Courſe of Years, and ariſes from a Cauſe that you 
muſt ſtay a while before you can well underſtand it. 
Eupbroſ. To what end then do you mention it to me, 
Cleonicus ? J ay oy to 
Clem, Becauſe there is ſomething very ſurpriſing in 
the Conſequence thereof: For this Star, though it be 
now very nearly in the North Point of the World, has 
fuch a Motion round a certain Point in the Heavens, as 
will in Time make it to circulate through the ſeveral 

Parts of the Heavens like the other Stare. 
Zuphroſ. Say you ſo; will the North Star in Time be 
n Southward of us ? Pray, in how long a Time? 


Cleon. In the Space of twelve Thouſand nine Hundred 


end fixty Tears; for in double that Time, vis. in twenty- 
five Thouſand nine Hundred and twenty Years, it 
makes one Revolution, which is called the Great, or 
Platonic Year, from Plats the Philoſopher, who, with 
other of the Antients, ſuppoſed that after this Period all 
worldly Changes would return in the ſame Manner and 
Cedar tence, TE TITS men Wooly £ 

Euphroſ. Is this a real, or only an apparent Motion of 
' Cleon. Apparent only; as are both the other. And 
thus much of the Motion of. the Stars, of which Dryden 
has theſe Lines, . | PORT TL yin 


As when the Stars in their ethereal Race, 

At Length have rol d around the Liquid Space, 

At certain Periads they reſume their Place. 

From the ſame Point of Head'n their Courſe advance, 
And move in Meaſures of ther: former Dance, Jt; 


Eupbhroſ. T obſervea manifeſt Difference in the Colour of 


PR 


the Stars, ſome look red, others pale; pray, what can 


be the Meaning of that? 


Cleon. You aſk a Queſtion I can't reſolve.— There 8 
ſomewhat undoubtedly very different in the Nature both 
of the Matter and Light of thoſe Stars. or Suns ; but 
what that is, their Maker only knows. * 

Euphroſ. I have had my Eye ſome Time upon a Kind 
of brighti/h miſty Spot, which at firſt Glance ſeems like a 


Cleon. 


Star; pray, i it a Star, or what is it? 
— F : D ; 
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leon. I ſee what you mean; it is mdeed called a 


nebiclous, or miſty Star; but it is not a Star properly 


ſpeaking : You'll have a better N otion Ms it when you” 
view it with a Teleſco 


Euphroſ. Give me the Tube, and I'll view: it—Bleſs 
me, what do I ſee |—The Glaſs is covered with Stars as 


thick as Bees in a Swarm. Very ſmall Stars, yet very 
diſtinct.— I do ſve now what it is indeed A compound 
Star, conſiſting of Multitudes of fingle ones. — Well, 


this is a wonderful Sight, on my Word, Cleonicus. 

Cleon. There is nothing more curious among the Stars, 
in my Opinion. 
of theſe xebulous Stars in the Heavens; in ſome of which 
there appears a bright, lucid Part, in which ſome Stars 
appear, as from a white Cloud, and theſe are reckoned to 


be Regions of a peculiar: Nature, which enjoy a native 


Light, and an uninterruptedeverlaſting Day. 


Euphroſ. How infinitely various, amazing, and unac- | 


countable are the Works of Nature]! But caſting m 
Eyes on the ſeven Stars, puts me in Mind to aſk a Que- 
ſtion J have long intended; and that is, Why are they 


called the * Stars, when no Teen 1 n can tell 


above fix! /? 

Cleon. In Aft to this, 1 ſhall at oreſent only fay,. 
that in former Times, tis probable, there were ſeven to 
be ſeen, one of which afterwards became extinct, and 
was never more ſeen; and that as long ſince as Ovid's 


Days (who. lived in the Time of our Saviour) as is 


evident —_ theſe Verſes in vie Faſti.” 
Now riſe the Pleiades, th Nymphs fo foir; . 
Once ſeven number d, now but fix there are. 
Now though there appear but ſix Stars in this Conſtella- 
tion to the naked Eye, yet take the Teleſcope and view 
them, and you will diſcover many more. 

Euphre. 41 give it me then; Pl view them. 

O ſurprizing !—What a Number bo I fee! I can tell 
near twenty. — They fill a greater Space than the Glaſs 
will take in. Some are very large, others {mall. ate 
are ſo many, I can't number them all. 

Cleon. I believe ſo, Euphroſyne ; for Dr. Hook tells us, 
that with a twelve Foot Tube he counted no leſs than 
* Stars; and * Uſe of. longer. Tejcfcopes, he diſ- 

covered 
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covered ſtill many more. But that the Univerſe abound: 

with numberleſs Numbers of Stars, you will ſoon be 
convinced, by directing the Teleſcope to any Part of that 
whitiſh Tract of the Heavens we call the Galaxy, or 
Milky May. 


Eupbroſ: That I'll inſtantly do.—t fee them innu- ve 
merable — They flll the Glaſs, like tlie nebulous Star,— ot] 
If I turn the Tube this Way or that, ſtill nothing but E gy 

Stars are ſcen—Moſt of them very ſmall, ſome ſearce dif: he! 
cernable.—The Region of — looks liglit through all we 
this Part.— Sure we have here a larger Pruſpect into the net 
Univerſe. | | 7 

Cleon. This Part of the Heavens being illiminated by the 
the Luſtre of ſuch an Infinity of Stars, gave Occaſion to hea 
the Heathen Poets to make it the high Road to Heaven or ( 
to the Court of Jove. Thus Dil: : 18 1 

A Way there is in Heaw'n's extended Plain, Aft 

Which when the Shies are . is ſeen belo 4. to ( 

And Mortals by the Name of Milky #now:'| © the 

The Grotund*wark is of Stars, tbro "whic the Road and 

Lies open to the Thunderrrs Abode. was 
And our famous Milion; ſam 

A broad and ample Road, whoſe Hut is G ola, the 

And Pavement Stars, as Jr's to us appear, Why 

Feen in the Galaxy, that Milky Way, cally 

Like to a circling Zone, powder” d wit Stars.” Wi | In t 
Again; the aſtronomical Poet nee 1 of the they, 

| Galaxy, has theſe Lines; ferer 

Nor need we with a prying Eye ſurvey. | was 

The diftant Skies, to find [the Ai) Way, appe 

It ma be ſeen hy all, for eu 85 3 Star 

It forcibly intrudas upon our Sig | peric 

Ang will be mar d, for ſhi ck adorn are a 

The Skies as epening to let 7 the Mor n. for 4 

And as a beaten Path He ſpreads between 2. 

Atrodden M:adaw, and divides the Green fear 

Or as when Seas are piatu d, behind the Ship ä . PIllh 

_ Foam curls. on the green Surface of the Deep, | ſtand 
In Heav'n's dark Surface-juth-his Cirele lies, Wh co0d 
And parts cuith various Light the azure: Ver, | Cle 

O as iuben Iris draws her radiunt Boto, | 4 but « 

Sch r World below. 1 3 * 
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It all ſurpriſeth, our inquiring Sight IH 
It upward draws, when ihre the Shades 25 Night ö 
It ſpregas its Rays, and darts amazing Li | vw 


'ght. 

| ; | | LIB. J. 
Euphroſ. But why, Cleonicus, is this Part of the Hea- 

vens ſtored with ſuch Myriads of Stars more than any 


other Part? 


Cleon. IJ cannot tell the Reaſon, but ſo it is; and 
hence it is that in this Part, oftener than in any other, 
we find the Extinction of old Stars, and the Appearance of 
new ONES. 3: ; 

Euphroſ. I ſhould be glad to have a ſhort Account of 
theſe old and new Stars that you ſpeak of, having never 
heard any Thing on that Subject. 

Cleon. Hipparchus, who lived ſome Years before Chriſt, 
is faid to. be the firſt who ſaw or obſerved a new Star. 
After many Ages, in the Year 1572, a new Star appeared 
to Corn. Gemma, and Tycho Brahe, and became extinC in 
the Year 1574. It broke out with the Luſtre of Venus, 
and decayed very gradually all the Time, Such another 
was ſeen in 1604, and died away gradually in about the 
ſame Time. In the Year 1696, one Fabricius, diſcovered 
the Stella Mira, or wonderful Star, in the Neck of the 
Whale, which is found to appear and diſappear periodi- 
cally, its Period being ſeven Revolutions in fix Years. 
In the Year 1600, Vm. Fenſonius diſcovered another in 


the, Neck of the Swan, which has fince appeared of dif- 


ferent Magnitudes, and is now very ſmall. Another 
was diſcoyered in the Year 1670, by Hevelius, and diſ- 
appeared in 1672, And in the Year 1686, the laſt new 
Star was diſcovered by Mr. G. Kirch, which returns 
periodically in the Space of about 4044 Days; and theſe 


are all the fixed Stars which have altered their Appearance 


for 160 Years paſt. | 

oo pur Dear Cleonicus, I am obliged to you; but 
fear I tire you with my Impertinencies : *Tis late, and 
I'll have done, if you'll only tell me what I am to under- 
ſtand by the Star which I ſaw this Moment ſhoot along a 
good Part of the Heavens. 

Cleon. It was not a Star that you ſaw, my Eupbroſyne, 
but my a fiery Meteor kindled in the Air, and then 
looked like a Star; and as-all ſuch Bodies move ſwiftly 

Vor. I. | ; 1 like 
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xe a Sty Rocket, while they ſpend themſelves, ſo thi 
Meteor ſeemed like a ſhooting or falling Star, till it be- 
came extingutthed ; according to the Poet. 


Thus «ft before tempeſtuous Tings ariſe, 
The ſeeming Stars fall headlong from the Skies, 
And ſh1ting thro' the Darkneſs, giid the Ni» hi 
. #$/th ſweeping Glaries, and long Trails of Light, 
N [E711 | D&YDEN's Vigo, 
Thus alſo Manilius; ; | 
But fill, when wand'ring Stars advrn the Night, 
he falling Meteors draw long Troins of Light : 
Like Arrows ſhot from the celeſtial Bow,” 
They cut the Air, and ſtrike our Eyes belrw. 


Lts. I, 


3 


e . 
Of an EC LIP SE F tbe SUN. 


1 Have been very anxious about the Weather To- day, 5 
1 how it might chance to fall out, on Account of the 
Eclipſe of the 'Surrthat is to be this Afternoon; but it is 
at preſent fine, and I hope the Clouds will forbear, and 
permit us the extraordinary Sight, eſpecially now you att 
here. ENS: | F 
Oleon. I belieye it will be a fine Day throughout: It 
will begin juſt at 302 Minutes after Three o Clock, 
againſt which Time I will get the Teleſcope and darkened 
Chamber in Readineſs for the Obſervation, 
Eupbroſ. What I have often wondered at, Cleonicus 
is, how any Body can tell when an Eolipſe will happen 
ſo long before-hand, and to ſuch Exactneſs of Time. 
leon. It does ſeem wonderful to thoſe who know not 


the Principles they go upon: but I do affure you, mf 9 * 
Eu broſyne, the Aſtronomer can foreknow and predid TIT 
the Time of an Eclipſe to a Minute, with the ſam . 
Tale, and in the ſame Time as you can raiſe a Mince- 3 
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Zuphroſ. Indeed! Well, that old Saying is good, 
All Things are eaſy when under/lood. But, pray, what is 
the Meaning of the Word Eclip/e ? | COR 

Cleon. The very Nature of the Thing is implied in 


the Word, which is of Greet Original, and ſignifies a 


Defe# or Deficiency; and therefore is properly applied to 
expreſs the Lofs of Light in the Sun or Moon. The 
Word Eclip/e allo ſignified to Faint, fwoon, or be ack ; 
and was generally applied to the People when in a fainting 
Fit, or dying away; and the ancient ignorant Heathens, 
thinking this to be the Caſe with the Sun and Moon at 
ſuch Times, uſed to fay they were eclipſed. Thus Lu- 
cretius; | 
Eclipſes may be ſfolu'd a thauſand Ways, 
For if the Moon can flop deſcending Rays 5 
By thruſting her dark Self between, and [5 
Bring ſudden Shade, and Night on all below ; 
Then give me Reaſons why there cannot be 
Another Thing, too dark for us to ſee, 
And fit to flop the Rays, as well as ſhe ? 
Or, why the circling Sun, in paſſing by 
Same venomous Places of the neighbouring Sky, 
May not grow ſick, and pale, and almoſt die? 
Thoſe paſt, grow well, regain at phage Light? 
Thus jometime make us Day, and ſom time Night. 
| ; | Book V. 
Thus Virgil alſo in his Petition to the Muſes ; 
Give me the ay of wand'ring Stars to know, 
The Depths of Heav'n above, and Earth below ; - 
Teach me the various Labrurs of the Moon, 
Aud whence proceed tb Eclipſes of the Sun. 


Euphroſ. I could heartily join with Virgil in his Prayer, 
but | am afraid my Stars never deſigned me for an 
n good enough to underſtand the Nature of 
„ 4 | 

Cleon. Don't think ill of your Stars till you know. you 
ave Reaſon; I believe there are few Ladies who have 
ot Intellects ſufficient to underſtand the general Doctrine 
 Eclipfes, eſpecially as to the Manner of them, with- 
but ar - mathematical Principles on which the Theory 
epends. : 5 | 
£2 L. 2 |  Fuphrof. 
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Euphroſ. T ſhall be glad if I can be an Inftance of 


this to the reſt; I preſume you muſt go to Scheming 35 
again, if you intend I ſhould underſtand any Thing of a 
the Matter. | p 
Cleon. Without Figures, or Schemes, none can un- "I 
derſtand it; but with thoſe Helps they eafily may. Se 3 
here a little Draught of an Elipſe of the Sun and Moon. ol 
Eupbroſ. I do; and can aſſure you that it appears a WW T 
firſt Sight ſo eaſy and PTY, that I am in Hopes] "If 
ſhall give you but little Trouble in the Explication I . 
ſee the Earth in its Orbit about the Sun, and the Moon AM 
in two Poſitions in her Orbit about the Earth; in the 5 
firſt, ſhe is between the Earth and Sun, and caſts he F 
Shadow upon the Earth ; in the latter, ſhe is involved in "4 
the Shadow of the Earth, which is then interpoſed b. tte 8 
tween herand the Sun. | TE Part 
Cleen. You conceive a very good Notion of the Thing E Ligh. 
in general, and a few Particulars explained will give youz Wh, 
good Idea of both Kinds of Eclipſes. And firſt, for u Wop 
Eclipſe of the Sun, you ſee that is occaſioned by the Neu Cle 
Moon coming between the Earth and Sun, by which n Ee 
Means her Shadow often falls upon the Earth in ſom e 
Part, as at C; for to an Inhabitant at C, the Moon wil 85 
appear to cover the whole Face of the Sun very near, Wh. 
and ſo cauſe what we call a total Eclipſe of the Sun. Thi By 
is evident by drawing the Lines CMD and COE, (fron Wi oP 
an Eye at 6E. touching the two extreme Parts of the 70 
Moon, M and O; for thoſe Lines continued to the Sun Che 
will very nearly include his whole Body, as you i; wal 
and conſequently it can't be ſeen by the Eye at C. 1 
3 I underſtand you 10 well as to that; bu have 
you ſeem to intimate that the Moon does not wholly and he Ecl 
entirely eclipſe the Sun's Body, when ſhe is directly * ered it 
tween us and him. : | mother 
Cleon. No, ſhe does not always; becauſe her apparel 050 
Face or Diſk is ſometimes ſomewhat leſs than the appar". 9 
Face of the Sun, the Proportion being about 31 to Þi deginni 
and therefore in a central Eclipſe of the Sun, there Clem 


be ſometimes a very ſmall Aunulus, or Ring, on Ulf 
Sun's Extremity not eclipſed, but viſible, as you wil ſet 


long. 
ts 'Euphri 


laſs b 
| hich ) 
Jes. 
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de of 


min; Wl fainter Sort of Shadow AMO B; pray what am I to 
ng of underſtand by that ? | 
Cleon. That is called the Penumbra, or partial Shadow, 

u. becauſe a Perſon any where on the Earth's Surface be- 
det tween C and A will ſee only a Part of the Sun's Face 
- eclipſed; but ſo much a greater Part as he is nearer to C, 
Ars or a leſs Part as he is nearer to A; for tis manifeſt when 
pes! the Spectator is at A, he will ſee no Eclipſe at all, but the 


Mn | 
Moon 
in the 
[ts her 
ved in 


2d be- 
Thing 


vou 
for an 
e New 
which 
n ſome 
on wil 


whole Face of the Sun will there be viſible, fince the Line 
AME touches the Extremities of the Moon and Sun that 
are next to each other, 1 oY 
Euphroſ. J apprehend you very well; for ſince in any 
Part between C and A there will be more or leſs of 
the Sun's Light, the Shadow ariſing from the eclipſed 
Part will not be ſo dark as at C, where there 1s no 
Light, or next to none; and the ſame I ſee will happen 
Rye the dark Shadow to the Diſtance of CA. or 
Cleon.. I am glad to ſee you underſtand the Nature of 
an Eclipſe ſo well; you will as eafily conceive that this 
penumbral Shadow will be darker about C, and leſs ſo 
towards the Extremities of the Cone A and B, where it 


nay becomes inſenſible. | „ | 
| Fa Euphroſ. L do, Cleonicus; but ſee, the- Time. is at 
ö { | the | bag. fer the Eclipſe to begin—lIt wants 51 Minutes by 
my Watch.  - | | | 
he » Cen. Well, we are prepared for it, happen as ſoon as 
ou e vill; I have fixed the Teleſcope in a proper Poſition 


at ; but 
olly and 
Ely be⸗ 


| have alſo darkened the Chamber, wherein you will ſee 
he Eclipſe in Minature very perfectly; and have fo or- 
fred it that you only need to ſtep out of one Rooni into 
mother to ſee both. | | | 


apparel Eupbroſ. Dear Cleonicus, I am greatly obliged to you ; 
7 ＋* Put let me ſeat myſelf at the Teleſcope to obſerve the 

o 3 Pcginning., "I 
95 1 Cleon. 5⁰ ſo immediately; there is a Piece of dark 


als before the Eye - Glaſs in the Teleſcope, through 
uch you may view the Sun without hurting your 


Jes. 


Euphriþ 


Euphbrof. Beſides the dark Shadow MCO, there is a 


or viewing it; and thereby you will ſee it in the Heavens. 
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Euphroſ. Very good, Cleonicus ; let me view him 
J fee his glorious Face, and the ſeveral Spots which beau- 


tify it there is yet no Appearance of an Eclipſe. 
Cleon. In half a Minute you'll fee it. 
Euphroſ. Ido: The Moon juſt touches him on the 

right Side — and covers a very ſmall Part — kt 7 
me ſee it in the Chamber — 1 
Cleon. Look i © x T2 l 
Eupbroſ. Tis juſt as I fawit at large in the Teleſcope; 8 
how beautiful it appears in that ſmall Picture! But her 
it begins on the left Side, how is that ? N 
Cleon. That is, hecauſe the Image of the Sun is inverted 1 


by the ſingle Glafs in the Scioptric Ball — See, there is 5 

a large Spot, which the Moon will preſently hide, — vien tl 

it in the Teleſcope —— Y | | 
Euphroſ. L 8 Moon is almoſt upon it—it di- 


appears —alſo another ſmall Spot below—ſhe advance de 


apace the Sun is near one quarter eclipſed— L'II ee it s 
now in the dark Chamber 5 5 ge 
Cleon. Do; I'll look through the Tube — Tell when lie 
you ſee a Spot juſt going to be hid . 
Eupbroſ. I will the dark Circle is very near one on the 25 
upper Part 1 . — 


Cleon. I ſee it, —ſpeak when it diſappears —— :? 

Eupbroſ. The Moon juſt touches it—'tis gone. — to 
Cleon. I obſerved it the Inftant you ſpoke ; from hence 
you ſee how truly every Thing in the Heavens is repre- ec 
ſented in the large Picture of the Sun, in the Focus of! 3 
Proper Glaſs, when the Room is dark. Tr 

' Euphroſ. Very finely, indeed; I never obſerved al 0 
Eclipſe with ſo much Pleaſure and Exactneſs before the 
But ſee, methinks it begins to appear ſomewhat darkilh bee! 
or elſe tis my Fancy WET | 55 
Cleon. The Sun is now about two thirds eclipſed, and 3, 
the Day-light begins to be ſenfibly diminiſhed, and will be A W 
fo in a few Minutes. — CT. * | —M 
Eupbroſ. Tis darker than it was—T'll view the Sul Was 
again—he appears horned like the Moon in her laſt Quit 2 
ter ; a great Cluſter of Spots will be hid by-and by.— 2 
Clean; They will ſo the Darkneſs increaſes very fel. total 
ſibly the Air ſeems obſcured, you will quickly fee Us Ns 
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Euphraſ. The Stars! wits be ſo dark as to make 
them viſible? 

Cleon. Vifible yes, for a chiafideinlile Time: you will 
ſee Day converted into Night — 

Euphrof, Bleſs me, you makeme ſnadder at we Thought 
r he Spots are gone, Cleonirus. 

"Cleon. They are, I ſee, in the Image ſee, from the 


Winde how the people ſtare and afe farprirsd! in the 


Street 
Euphroſ. Surpriz'd, and well they may; 1 believe: they 


never ſaw it ſo dark in the” Daytime before — Hou dark 


it is! 
Cleon Tt will be much - MENT by- an aud bye ih about 


three or four Minutes the Sun will be totally eclipſed 


Euphiof. J find it cold too, as well as dark, Cleonicus. 
Cleon. It is cold —ſee the Owl flying over yonder Mea- 


dow ſhe thinks 'tis Night. 


Euphroſ ] fee nere halloos tel OY there's a 
general Murmur in the Streets I heard one ſay he 5 
lieved the World was going to be at an End 

(leon. Very likely; they can't tell what to think of a 


Thing ſo very {trange— See, yonder, a large Star appears 


Euphroſ. J ſee it—and many more I believe the Sun 
i nearly 8 eclipſed—The Birds chirrup, ery; and fly 
to the Hedges, as if very much frightened—— 

Cleon. "They really are ſo 
eclipſed. 

Eupbroſ Lock, * how the Beaſts run under che 
Trees Whät do the poor Creatures think! 


Cleon. Think! th 95 can't tell what the Matter is, —— 
ing very extraordinary There has | 


been many a Night not ſo dark as it is now. 


_ Euphroſ. That Jam ſure of - well tis very ſurprizing— 


Cleo. So it is, to ſee the two great Lights of Heaven 1 in 


2 Manner both extinguiſhed ! 


Euphroſ. The greateft Darkneſs is over I ſee—Pray, 


was it ever fo dark in an Eclipſe before? 


Cleon. Yes, and ſometimes of longer Continuance. 

Euphroſ. Do there often happen ſuch very great and 
total Eclipſes of the Sun ? 

Cleo. To fo ſome Part of the Earth or other thiere does; 


but not in any one Place; for in England I know not of 
'L 4 517.7 above 


the Sun is now totally | 


252 THE YOUNG GENTLEMAN 


above two total Eclipſes that have happened in this or the 
laſt Century, vix. one in 1652, on Monday March 29; 
and the other in 1715, 21ſt of April, when it was total 
about two Minutes of Time. The next great Eclipſe 
happened in 1737, Feb. 18. Another pretty large one 
happened in 1748 on the 13th of July; beſides theſe, we 
- have no other to happen till the Year 1764, when more 
than five Parts out of ſix of the Sun's Diameter will be 
eclipſed *. jt 5 | 
++. Euphrof. The Thing would not be fo ſtrange if it 
- happened often. The Sun recovers his Splendor apace— 
the Stars begin to diſappear; and the Beaſts retreat from 
their Coverts to the open Fields again. 
.Cleon,' Les, twill ſoon be Day once more; theſe ec- 
cliptic. Nights laſt but a little Time; they are ſcarce ſuf- 


5 


ficient for a Nap 3 
Euphroſ. Pray, how large may the dark Shadow of the 
Moon be on the Part of the Earth which it ſweeps? 
Cleon. When at a mean, it takes in the Compaſs of 
es 150 Miles; and when greateſt it extends to 220 
Miles. 1 | 
Eupbroſ. But what you call the Penumbral Shadow, ! 
ſee, is vaſtly larger— = 1 #2 
Cleon. Ves, it is ſo; it involves a Part of the Earth's 
Surface, no Jeſs than about four thouſand three hundred and 
ninety-ſeuen Miles over, at a Mean; and when greateſt, it 
takes in about 600 Miles more; and therefore all People 
. about us, to the Diſtance of near two thouſand five hun- 
dred Miles, will ſee the Sun eclipſed more or leſs. 
Eupbroſ. The Eclipſe, I ſee, is nearly at an End; I 


Pleaſure and agreeable Surprize than now. If you 
pleaſe, we will now go to drink Tea, and then I ſhall 
trouble you with a few more Queſtions about an Eclipſe 

of the Moon. 5 PBS 
__. Cleon. With all my Heart, my Euphroſyne; you know 

nothing gives me a greater Pleaſure than to ſatisfy your 

Enquiries about natural Things. * 


— 4 — 
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* This proved a moſt beautiful Annular Eclip/e, for the 
Moon's Diſk being at that Time leſs than the Sua's, left a 


King on the Sun's Limb not eclipſed, 


* 


do aſſure you, Cleonicus, I never ſpent 24 Hours with more 
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DFALOGUEV,-: 
Of an ECLIPSE of the MOON. 


| |  Euphrofyne. 
S the Eclipſes of the Sun which are viſible to us 
muſt always happen in the Day-time, ſo thoſe of 
the Moon muſt ever be in the Night, Fo Cleonicus, 
Cleon. And very juſtly, Siſter; for ſince an Eclipſe of 
the Moon can never happen, but when the Moon is at 


Full; and ſince the Moon is then in Oppoſition to the 


Sun, ſhe will riſe when the Sun ſets; therefore no Eclipſe 
of the Moon can be ſeen by us till after Sun- ſet. But 


the Moon may, and often does, riſe and ſet eclipſed as 


well as the Sun. | : 
Eupbroſ. As I ſaid before, I need not aſk how an Eclipſe 
of the Moon happens, for tis plain from the Scheme, 
that it is by the Moon's paſſing through the dark Sha- 
dow of the Earth FGLN. : 
Cleon. It is ſo; for the Earth at that Time coming 
between the Sun and Moon, and being much larger than 
the Moon, does caſt fo large a Shadow as often involves 
the Moon a conſiderable Time therein. According to 
Luer etius +. | f | i 
So whilſt the Moons their monthly Courſes run 
Within the Reach of Earth's dark ſhadowing Cone, 
The Earth, revengeful, /tops the fireaming 3 
And hides the fick'ning Moon in Gloom of Night, 
Eupbroſ. The fick'ning Moon. I think it is a very 
beautiful Metaphor on that Occaſion. | 
Cleon. It is fo; and it is only a Metaphor in the Poet; 
but the Vulgar among the Antients did indeed belieye that 
the Moon was actually ct, and laboured as in an Agony, 
and ſuffered a Kind of Death. 5 ; 
Euphroſ. Indeed! Pray, how came they by ſuch a 
Notion ? | 
Cleon. Their Superſtition taught them to look on the 
Moon as the Goddeſs who preſided over the Earth; and 
their Credulity (for the Ignorant believe any Thing) made 
them fit Fools for Magicians and Inchanters to work 
upon; for theſe deceitful Wretches made them believe 
: nz that 
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that it was in their Power to bring the Goddeſs down 
from her Sphere, and to torture her by muttering over 
ſome Charms and Incantations ih Verſe ; to which Milton 
thus ironically alludes, 
Not uglicr follot d the Night Hag, when call d 
In ſecret riding thro“ the Air ſhe comes _ 
Lur'd by the Smell of Infant Blood to dance 
With Lapland Witches, while the lab'ring Moon 
Eeaelipſes at their Charms — — | 
And alſo Butler; 8 
O, putting Tricks upon the Moos, | 
Fhich by Con/etlracy are dong. © 0 8 
Your antient Cinjurers were wont 
To make her from ber Sphere diſmbunt 5 
Ad to their Tneantations loop - oo 
Yea, ſo great was the Stupidity and Igfiorancè of tlie 


Ancients, that even Ste/ichorus and Pindar. two Poets of 
great Name, were of this ridiculous Opinion, if we be- 
heve Pliny the Hiſtorian. © - og 
Euphroſ. And, pray, what did the poor deluded Mortals 
do in Behalf of their city, in ſuch a diſaſtrous Caſe ? 
Cleon. Do! You'll ſmile to hear what they did; they 
endeavoured to relieve her by ringing of Bells, founding 
Trumpets, beating of braſs Vellels and making great 
Noiſes by hallowing, hooting, &c. to drown the muttering 
of Witches that the Moon might not hear them, and ſo 
receive no Harm, According to Lees Imitation in his 
Oedipus —— + pony | Fa wy. 
—T he fikver Moon is all oer Blood | 
A ſetting Crimſon flains her beauteous Face; 
Sund there, found all cur Inflruments of War, 
larions, and Trumpets, ſilver, braſs, and iron, 
And beat a thouſand Drums t1 help her Labour. 
5 omg Medea, boaſting of her enchanting Power in Ovid, 
5 fe” | 8 
5 cleave the Rocks, the knotted Oals I break, : 
Remove the Horreſis, and the Mountains ſhake; 
Force Earth to groan throngh all her hollow Canes, © 
And call the ſlumb"ring Gbeſis, from ſilent Graves, 
T hee too, O Luna] from thy Sphere I call, 
The Bras relieves the and obſtrutts thy Fall, 
1 8 N METAM. Lib. VII. 
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And thus Tibulu ; 


FED 


Ü bene er the Moon is forc'd from wand'ring S ars, 
The Midwife Nations ſound from far the Braſs. | 
And laſtly, Juvenal, ſpeaking of a loud ſcolding Wo- 
man, ſays pleaſantly, that ſhe alone was able to relieve the 
Moon out of the Labour of an Eclipſe—— | 
Forbear your Drums and Trumpets, if you pleaſe, 
Her Voice alone the lab'ring Moon can eaſe. 
And this ſtrange and abſurd Piece of Superſtion is. 
practiſed to this Day among the Turks and Heathen Na- 


tions with many and various ridiculous Ceremonies more 


than TI have related, as Hiſtorians inform us. 

Euphroſ. Well, you have entertained me with a plea- 
fant Digreſhon, which thoroughly convinces me how 
neceſſary it is for every one to ſtudy Philofophy who 
would have but a tolerable Notion of Things, and not 
be abſurd and ridiculous in his Sentiments. But ,to 
return to the Matter—Pray, in how many Particufars 
2 an Eclipſe of the Moon differ from an Eclipſe of the 
un? | „ | | 

Cleon. In the following, v:z. Firſt, The Moon is really 
and truly echpſed by the Shadow of the Earth ; whereas 


in a Solar Eclipſe the Sun is not eclipſed, but the Earth by 
the Shadow of the Moon. | 5 


Secondly; An Eclipſe of the Moon begins on the 


FEaſt Side or Limb, and ends on the Welt ; but the con- 
trary happens in a Solar Eclipſe. 


Thirdly; The Lunar Eclipſes are more frequent to 
ny one Place than Solar Eclipſes. Becauſe, 

ourthly ; An Eclipſe of the Moon appears from all 
Parts of the Earth to be the ſame as it really is ; Whereas 


an Eclipſe of the Sun does not; but may be total in one 


Part, partial in another, and none at all to others, at 
the ſame Time. oe. I 
Fifthly ; But Solar Eclipſes are more frequent with 


reſpect to the whole Earth than the Lunar ones; becauſe 


the large Penumbra of the Moon can oftener fall on the 
broad Surface of the Earth than the ſmall Globe of the 

Moon can fall into the conical Shadow of the Earth. 
Sixthly ; The total Darkneſs of a Lunar Eclipſe laſteth 
12 Hour, ſometimes more; but that of a Solar Eclipte 
not aboye two. Minutes, | hb 
N Theſe 
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Theſe are the principal Differences of Eclipſes, Solar 
and Lunar. | N | | 

 Euphrof. I thank you Cleonicus ; you take a great deal 
of Pains with. me; but one Queſtion more. Pray, do 
you know the Dimenſions of the Earth's Shadow at the 
Diſtance of the Moon ? 5 | 

Cleon. Yes; the Shadow of the Earth, where the 
Moon paſſes through it, is about 5900 Miles in Dia- 
meter, which is almoſt three T'imes the Diameter of the 
Moon. T | 5 

Euphroſ. How long may an Eclipſe of the Moon con- 
tinue from firſt to laſt when greateſt ? _ Ho 

Cleon. From the Time of the Moon's Immerſion into 
the Shadow at I, to the Time of her Emerſion at , 
is ſometimes 34 Hours, and ſometimes more; and the 
Time of total Darkneſs is generally 14 Hour, as I told 
vou before. 8 

Euphroſ. I have a few more Queſtions concerning 
Eclipſes that [ want reſolved ; but on Account of the 
Viſit we are to make this Evening, muſt refer them to 
another Seaſon. 1 | 


8 n 


— 


DIALOGUE VII. 


Of the Boundaries, ani Number of Eclipſes, and the 
Times of the Year when they happen, 


. Cleonicus. 5 
Remember, E uphroſyne, you told me, when we laſt 


L diſcourſed of Eclipſes, you had ſeveral Queſtions 
more to aſk concerning them ; if you'll now propoſe 
them I'll endeavour to give you Satisfaction in each 
Particular. | 3 | 
Euphroſ. One thing 1 have often wanted to know, 
why our Almanacks of ſeveral Years preſent us with 
different Numbers of Eclipſes, ſometimes they tell us 
we ſhall have two, ſometimes four, and at other Times 
fix: Alſo, why they happen at ſome certain mew and 
full Moons and not at others; and other ſuch like 
Matters, | - a 
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 Ecliptic is the South 
North Latitude; becauſe the Moon in deſcribing the 
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Cleon. That IJ may give you a good Idea of ſuch 
Things, it is neceſſary you ſhould conceive it by a little 


eaſy Inftrument of two circular Pieces of Paſteboard 


which I have here prepared, and contrived to ſhew the 


Nature of the Thing. One of theſe Pieces AFMP is 


to repreſent the Plane of the Moon's Orbit, — 
Eu phroſ. Very good! and what is the other defign'd 


Cleon. The other Piece UFLP, repreſents the Plane 
in which the Sun, or the Earth's Shadow appears to move 
in at the Diſtance of the Moon. For in the Firmament, 
the Sun ſeems to go in the ſame Tra@ very nearly with 
the Moon ; and f the conical Shadow of the Earth were 
cut through, at the Diſtance of the Moon, that Section 
would appear a dark circular Space, and to move in the 
ſame Tra& with the Sun. 

Eupbroſ. Well; and how then? | 

Cleon. Then the Edge of the circular Piece AFMP 
will repreſent the Orbit of the Moon, and that of the 
other Piece the Orbit of the Sun, or (in other Words) 
the Ecliptic, at the Diſtance of the Moon. | 

Euphroſ. So far I apprehend you pretty well; pray, 
proceed, | | 
: Cleon, In the laſt Place, you muſt know, that the 
Plane of the Moon's Orbit does not lie exactly level 
with the Plane of the Ecliptic, but one Half below it. 
and the other above it, juſt as you ſee me put theſe two 


. Pieces of Paſteboard together. 


Euphroſ. T ſee your Meaning plain; the Half FAP 
lies below the Ecliptic, and the other Half F MP 
ahove it. 17 3 i | 

Cleon. Well, then the Diſtance between theſe Planes 
is called the Latitude # the Moon; that below the 

atitude, the other above it the 


lower Part FAP is Southward of the Sun ; but in the 

other Half FM ſhe is Northward of it. | 
Euphroſ. J underſtand you ſo far very well; pray 

go on. | 3 

. Cleon. Alſo the Point F and P, where the Planes 

croſs each other, are called the Nodes; and F the Aſcen- 


ding Node, becauſe there the Moon riſes above the 


Ecliptic, 
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Ecliptic, and is thus marked 88; the other, P, is the 
Deſcending Node, marked thus : And now having 
ſufficiently explained the Inftrument, it will be very 
eaſy to underſtand the Things you enquire farther of 
Eclipſes. PER ; 

Euphroſ. If fo, I ſhall be very glad; and pray let me 
know when, or in what Part of the Moon's Orbit there 
may, and when there may not be an Eclipſe ? ' 

__ Cleon, I ſhall ſatisfy your Enquiry firſt. of Solar 
Fclipſes; and therefore from what I have already faid, you 
will cafily conceive, that a Spectator at the Earth, a, 5, c, 
will view the apparent. Faces of the Sun and Moon very 
nearly equal at the Diſtance of the Moon; and conſe- 
quently the Moon journeying round every Month in her 
Orbit AFMP, and the equal Solar Diſk moving round the 
Ecliptic UF LP, which two Orbits interſe& each other 
at F and P; it muſt happen that in the Courſe of a Year 
the Sun will be ſeen in the Nodes F and P, at two dif- 
ferent, and almoſt oppofite Seaſons of the Year; and 
will be for ſome Time fo near them on each Side, that 
when the Moon paſles that Part of her Orbit, ſhe muſt _ 
neceſſarily hide or cover either the Whole or Part of the 
Sun's Diſk or Face, and fo produce an Eclipſe of the Sun, 
total or partial: For fince the Inclination or Diſtance 
between the two Orbits grows leſs and. leſs from AU, 
where it is greateſt, towards the Nodes where it is no- 
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- thing; ſo there muſt be a certain viſible Latitude or 12 
Diſtance as at C, B, which is juſt equal to the Sum of "Pat 
half the Diameters of the Moon B, and Sun C; (becauſe an 
the greateſt Latitude, AV or IM, far exceeds that Sum.) M. 
Again, ſince the vifible Latitude BC is equal to the half De 

. Diameters of the Sun and Moon, the Moon in paſſing the 
along will juſt touch the lower or Southern Limb of the 20 
Sun, but cover no Part of his Surface: Conſequently La 
any new Moon before the Point B, as at 4, will have Lu 
ſuch a Latitude from the Sun at e, as will exceed the -y 
Sum of their half Diameters, and fo will be ſeen to pals to 1 
at ſome Diſtance below the Sun, and not touch it. But tore 
if the new Moon appears nearer to the Node F, as at D, the 
where her Latitude from the Sun at E is leſs than the the 
faid.Sum of the half Diameters of the Sun and Moon, 4 
then the Moon will be ſeen -to paſs over a Part. of the of a 


"A Sun's 
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Sun's Diſk, and ſo cauſe a partial Eclipſe of the Sun, 


where it is viſible. _ | 

Once more ; if the new Moon happens in the very 
Node itſelf, as at P, the Sun being there alſo, the Moon 
then having no Latitude muſt neceffarily paſs over the 
whole Diſk of the Sun, and ſo produce a central and 
total Eclipſe of the Sun, | 

Laſtly ; New Moons on the other Side of the Node 
F, to the ſame Diſtance G H, will produce Eclipſes, 
more or leſs, on the upper or northern Part of the Sun; 
but at H the Sum of the half Diameters and vifible 


Latitude being again equal, the Luminaries will there but 


juſt touch each other; and in all Parts farther from the 
Node, as at K, there will be no Eclipſe poflible ; for the 
Moon will then paſs above-the Diſk of the Sun. 

Euphroſ. It is all very evident; and therefore I 
preſume the Points B and H in the Moon's Orbit are 
what you call the ccliptic Boundaries, or Limits of Salar 
Eelipſes. - | 

me Yes, they are fo; and now with Reſpe& to 
Lunar Eclipſes, we muſt turn our Eye to the oppoſite 
Parts of the Orbits on each Side the Node P, where we 
ſhall view the Full Moon in her Orbit, and the Section 
of the Earth's Shadow at the Diſtance of the Moon's 
Orbit in the Points O, P, Q,S, | 

Now, in the firſt Place, let us conſider that if ibs 
Full- Moon happens at N or R, where the Earth's Shadow 


Fafſing by, juſt touches it, then in any Point between N 


and R, the ſaid Shadow will more or leſs involve the 
Moon, and ſo cauſe a Lunar Eclipſe in a greater or leſſer 
Degree ; and therefore thoſe two Points, N and R, in 
the Lunar Orbit, where the Sum of the half Diameters 


of the Moon and Earth's Shadow is equal to the true 


Latitude of the Moon, are the Boundaries or Limits of 
Lunar Eclipſes, on each Side the Node P. | 

Again, 1n the ſecond Place ; the nearer the Moon is 
to the Node P, the greater will be the Eclipſe, and there- 
tore greateſt of all, and central, in the Node itſelf, where 
the Shadow of the Earth is near three Times greater than 
the Moon, as I formerly told you. 

Euphroſ. The Manner of explaining the Boundaries 
of a Lunar Eclipſe J ſee is the fame nearly as that 25 the 
„ We = 1 olar 
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Solar ones, and as eaſily underſtood. | But unlefs I could 
tell which were greateſt, the Sum f the half Diameter; 
of the Sun and Moon, or of the Shadow and Moon, I 
can't tell which would be greateſt, the Limits of a Solar 
er Lunar Eclipſe. | 1 
Cleon. Though the latter Sum be in itfelf greater than 
the former, yet the former, with reſpect to the vi/ibl: 
Latitude of the Moon, is greater than the latter, in Re- 
gard of her true Latitude; and therefore the Limits of a 
Solar Heli pſe exceed thoſe of Lunar one. | 
Euphroſ. I ſhould be glad to know in what Time the 
Sun moves over the ecliptic Limit CG. + he 
Cleon. Theſe Limits are ſomewhat variable; but when. 
CG is leaſt, the Sun takes up about 28 Days in paſſing 
over it, and 32 Days when greateſt. | 
Euphroſ. And pray what is the Time between one new 
Moon and another? | N 
Clean. Nwenty- nine Days and an half. : 
Fuphroſ. Why then, when the Limit CG 1s greateſt, 
there muſt neceſſarily be an Eclipſe of the Sun during 
his Stay within that Limit ; but when it is leaſt, I per- 
ceive it is poſſible there may be no Eclipſe of the Sun 
that Node. | 
Cleon. Tis indeed poſſible there may not; but the 
Chance there will not is ſo very great, that it was never 
known to happen, I believe. On the other Hand, when 
the Limit is leaſt there is one Eclipſe very certain, and 
there may be two when greateſt; and this ſometimes 
happens, as in the Year 1736, 1743, Sc. But theſe 
pes are very ſmall, and almoſt always to us in- 
VIIIDle. 5 | 
Eupbroſ. Of all this I conceive the Reaſon pretty well; 
and now .for the other Node : Pray how long 1s the 
Shadow of the Earth within the Lunar Limit O Q ? 
Clean. This Limit is alſo variable; and when greateſt, 
the * paſſeth it in 24 Days; and when leaſt, in 
19 Das... * NE. 
Eupbreſ. Then fince from Full Moon to Full Moon 
there is 29 25 and an half, if the Full Moon ſhould 
happen in the Beginning of the Limit, as at N, before 
the Moon could again return to the fame Node, the 
Shadow would be paſt the other Limit Q and ſo _ 
; wo 
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would be no Eclipſe of the Moon, in ſuch a Caſe, at 
that Node, even when the Limit is greateſt of all. 

Cleon. Very well obſerved, Euphro/yne; nor can there 
ever be two Lunar Eclipſes together at the ſame Node, 


| when the Limit is greateſt ; ſo that upon the whole you 


ſe there can be but one Eclipſe of the Moon within the 


Lunar Limits, and ſometimes none at all. 


Euphroſ. Then I ſee 'tis poffible, that in ſome Years 
there may be no Lunar Eclipſe at all. "0 
Cleon. Yes, it is; and thus it happened in the Years 
1734, 1738, 1745, 1752, and in the preſent Year 1756, 
and will again happen in 1763 for in theſe Vears there. 


ws no Eclipſe of the Moon; and but two of the Sun, and 


both inviſible to us, except that of Auguſt the 3d, 1738. 
Zuphroſ. We find by Experience that the Solar and 
Lunar Eclipſes happen both at the ſame Times of the 
Year, which is alſo evident from the Inſtrument, - IN 
Cleon. It is ſo; for the new Moon, which obſcures 
the Sun in the Solar Limit, is itſelf eclipſed by the Sha- 


Euphroſ. T underſtand you very well; and I farther . 
obſerve, that as the Nodes F and P are in oppoſite Points 
of the Orbit, ſo after half a Year, the Nodes will change 
their Nature, and that which is now the Solar Node will 
then become the Lunar; and the Lunar Node that now is, 
will then become the Solar Node, and will be the Seaſon 
of Eclipſes again. ud e dee WT bs 
Cleon. It will not be quite half a Year between, 
becauſe the Sun, for Inſtance, may be eclipſed at the 


Lad of one Limit, as at G, (as in the Year 1732, De- 


cenber 6) and at the Beginning of the other at O, (as 
May 2, 1733) in which Time 1 intervened not 

above 147 Days; which is ſhort of half a Year by 35 
ays. Yea, the Sun may leave one Limit, and arrive 
to the next in about four Months and an Half, as in the 


Tear 1740 the Sun was eclipſed Jan. 17, and again in 


une 12; and another Reaſon for this is, that the Nodes 

and P are not fixed, but move in a retrograde Manner, 
ſo as that the diſtant Node is carried towards the Sun, 
ad they meet near ten Days ſooner than if the Node 


were fixed, | 
Vol., I. „ Euphreſ. 
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Euphroſ. Well, Tam not now ſo much at a Loſs ts 
gueſs the Reaſon why we have in different Years a dif- 
ferent Number of Eclipſes ; why one Year four, another 
two, and à third Year mo or /ix; and alſo the Reaſon 
why they happen at ſuch and ſuch Intervals and Seaſons 
of the Year : This DoQrine of Nodes and Limits has 


given me the Rationale of Eclipſes beyond whatever [ | 


expected; and now to be plain with you, I am got to 2 
ne plus ultra, for | know not what further to aſk or fay 


on the Subject of Eclipſes. 
Cleon. We have Mey well exhauſted the Subject, 
indeed, Eiphroſyne, and I ſhall only obſerve to you next, 
that the Year 1740 had fix Eclipſes in a very peculiar 
Manner ; for in thoſe Years wherein fix Eclipſes fa n, 
there are generally two of the Sun and one of the Mom at 
each - ecliptic Seaſon ; but in that Year there were three 
ecliptic Seaſons, or the Luminaries came three Times 
within the ecliptic Limits, and each of them ſuffered an 
Eclipſe each Time ; fo that in that Year there were three 
Eclipſes of the Sun, and three of the Moon; a Thing 


which very rarely happens. But Eclipſes, like all other 


Things, in a long Courſe of Time, undergo a great Va- 
riety of Mutations and Changes, in the Circumſtances 
we have now been conſidering. 


_ * Thus ve the Motion taught of STARS abbve, 
: Q SUN, and MooN, and by what _ they move 
And how eclips'd they loſe their gaudy Light, 
And ſpread ver all an unexpected Night, 
A if thiy woinſ d, and then with open Eyes 
Hie d all again, and clear d the lower Skies. 
. : Creech's Lucretius, Book V. 
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_- the Pluraliiy of Worlds, 
Eupbroſyne. 


] "5.4m Converſations which have paſſed between us of 

1 late, have opened a new and ſtrange Scene of 

Things to my Mind, and given quite a new turn to my 
Es | | Thoughts 


* 8 


ls to 
dif- 
other 
2afon 
aſons 
8 has 
rer I 


to 2 


I fay 


bje, 
next, 
cular 


rr Gt ON TOE PRES 17 M2 es 


AND LADY' PHILOSOPHY. 16g 


Thoughts; I ufed to fancy the Earth on which we live, 
and the viſible Lights of Heaven, were all the Creation, 


the whole of the Univerſe; nor did [| ever imagine God 


had more than once ſaid, Let us make Mani I thought 


| we had held the ſecond Claſs of created Beings, and muſt 


acknowledge Superiority only to Angels. But what can 
we think of ourſelves, Cleonicus, if every Planet be a 
World, and every Star the central Sun of a Syſtem ? If 
every Syſtem be inhabited, and thoſe Inhabitants various 
as the Globes they live on! © © © A 
Cleonicus. We can't certainly tell what to think, my 
Euphroſyne ; the Idea is too grand for human Compre- 
henſion; even Reaſon, Nature, and Analogy here are 
but blind Guides; they conduct us with Certainty but a 
little Way in the Abſtruſities of infinite Creation; and 


ere we have paſſed, as it were, the Threſhold of the 


Univerſe, we are loſt and confounded. With the Poet 
we may ſay | > 

Now had th eternal Archite ſuprem, 

In Amplitude ſtretch'd out this wond'rous Frame; 

Equipt magnificent, the wer of God, 

Through Heighth and Depth, his boundleſs, blef# Abode; 

One Houſe, one World, one Univerſe divine, 

Where countleſs Orbs thro' countleſs Syſtems ſhine. 

Syflems ! which view'd throughout the Circuit wide, 

r lofi—or ſcarce the pointed Sighs abide, © 

(Thro' Space immenſe, with Diminution ſeen) 

Yet boundleſs, to thoſe Worlds that roll within ; 

Each World as boundleſs, to its native Race, 

That range, and wanton thro' its ample Space; 

Frequent thro Fields, thro' Cuts of Fragrance flray, 

Or tim the wat*ry or ethereal May. „ 

- Dh Mee Duiverſal Beauty. 

Eupbroſ. The Poet's Reflections are certainly juſt; 
they do indeed inſpire us with noble and auguſt Senti- 
ments of the divine Being: He has made, and by his 

rovidence governs, not one, but an Infinity of Worlds !, 

o. narrow mult their Conceptions be, who imagine 
our Earth contains the Whole of the rational Species, 
or that Heaven is to be repleniſhed with Colonies from 


this little Spot alone 


* 


x2 leon, 
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Cleon. Very true, Siſter ; our Earth's a little Spot in- 
deed, and inconſiderable in Compariſon of the more 
noble Parts of this, much more of thoſe of innumerablo 
other Syſtems. In Regard of which, Mr. Baker thus 
expoſtulates with opinionated Man. 

hat is this Earth, of which we are fo proud? 
Loft and unknown in the more glorious Crowd, 
A Paint it ſcarce appears.—Ere it begun, 
The reſt their Courſes have— 
"And hall, when it's no more, to endleſs Ages run, 
we  Euphroſ. Our Earth to be ſure can be conſiderable to 
{A | no Part of the Univerſe but ourſelves, and perhaps to the 
| j { : Inhabitants of the Moon, who behold it as a very large 
44 and bright Moon; but as to all other Worlds, Mercur), 
19 Venus, and Mars excepted, the Exiſtence of our Earth 
(J find by what you have ſaid) is neither known or ſuſ- 
pected by them: And if the Earth be not, then ſurely 
its Inhabitants muſt be abſolutely unknown, and incon- 
fiderable with Reſpect to the Univerfe. | ; 
Cleon. Your Obſervation is Ty juſt Enphroſyne; and 
yet you ſee what an high Value Mankind are apt to put 
upon themſelves. Becauſe we are ſuperior to Brute, 
we imagine we are next to Angels in the Scale of Beings : 
| Becauſe we have Dominion over the Fowls of the Hea- 
vens, and Beaſts of the Earth, we invade the Stars; and 
claim a Sovereignty over all the celeſtial Worlds, be- 
cauſe this terreſtrial Spot is put under our Feet. But 
how abſurd, how ridiculous is our Vanity, in thinking 
all Things made for our Uſe, when the utmoſt Ule we 
- make of any Thing about us 1s but very trifling : Of all 
the numberleſs Species of Animals, how few do we 
know ? how few do we uſe? how many do we fear! 
how many do we fly from? Again, do we boaſt the 

Uſe of the Sun? ſo may the _—_ contemptible Inſect. 

Does the Moon light up the Night for us? fo it does fol. 
the Owls, &c. alſo, If all the Planets of our Syſtem 
were annihilated, few . beſides * Aſtronomers would mils 

them. Laſtly, who is the Man that can fay any one 

fingle Circumſtance of his Life was ever affected or 
altered by any one, yea, all of the fixed Stars ? The 

Pride, therefore, and Arrogance of Man in challenging 
to himſelf the Empire of the Univerſe, are handſome! 


kſhed by the Satire and — the following Verſes. 
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ot in. Where's now thy Pride, which lately dar'd to ſay, 
more The Stars were only made to light thy Fay, 
erablo And all the Univerſe thy Pleaſure to obey ? © 
thus What impious Madneſs urg'd thee on to call. 
| Thyſelf the ſole and ſovereign Lok of all? 
If ſuch thou art, let ſome plain Proof be ſhown, 
And make thine Empire der thy Vaſſals known. 
Bid the Sun ſhine; command the Winds to ceaſe: 
Make the Rains fall; or chide the Seas to Peace. 
What ! are theſe deaf? — Once more exert thy Sway e 


ible to 


Try which if all they Subjects will obey ; 
to the Enjoin the Tyger te refrain from Bld, | 
y large Or bid the Crocodile provide thy Food. 4 . | 
ercur), Theſe know their King, perhaps, and will comply. | 
Earth Hail, mighty Lord - hat] does the Monarch yk | 


ſurely 7 he meaneſt of thy 4 aſjals dares with/tand, 
incon- And wreft the Sceptre from thy - feeble Hand. 

. | | Univerſe. 
2; and . Your rehearfing thoſe Lines brings to my 
to put Mind a Fable of the late ingenious Mr. Gay, of the Man 
Brute, Wind Flea, to this Purpoſe — | | 0 


or ful- Unhappy Prince ! whoſe impotent Command 5 


e1ngs ! What Dignity's in Human Nature, 
Hea- Says Man, the moſt conceited Creature, 
s ; and As from a Cliff he caſt his Eye, | 
ds, be. And view'd the &a and arched S 
. But The Sun was ſunk beneath the Main, 
zinking The Moon and all the Stary train, | 
Ule we Hung the vajt Vault of Heau'n. The Man 
Of all His Contemplation thus began. v7 
do We When Þ beheld this glorious Show, © | | | 
e fear! And the wide wat'ry World below, | | | 
175 4 The ſcaly People of the Main, | | 
nec « | 


De Beafts that range the Mood or Plain, 


does for. | The wing'd Inhabitants of the Air, - — ö | 
Syſtem De Day, the Night, the various Year, © (| 
ld mils Ard know all thiſe by Heav'n defign'd* ö 
my one As Gift's to pleaſure Human Lind. | 
ted ot cannot raiſe my Wirth too high; | 
; 2 The Of what vaſt Conſequence am 1! [ 
MEET Not of t Importance you ſuppaſe, = : | 
dtomel) * 


Replies a FLEA upon his Noſe : 
75 "My * 
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| Be humble, learn thyſelf to ſean 3 + 
Know, Pride was never made fer Man: 
*Trs Vanity that ſwells thy Mind | 
What ! Heau'n and Earth for thee defien'd ! © 
For thee made only for our Need ; SIG 
That more important Fleas might feed. | 
Cleon. The great Mr. Pope too makes a perfect Jeſt of } 
the giddy, humorous Creature, Man.— . 
Created half to riſe, and hf to fall; 
Great Lord of all Things, yet a Prey to all. 
Sole Fudge of Truth, in endleſs Error hurl'd; 
The Glory, Jeſt, and Riddle of the World. 
Vea, he makes the Angels admire the greateſt” Man no 
otherwiſe than we do a Monkey, in theſe Lines: 
Superior Beings, when of laie they ſaw 
A mortal Man unfald all Nature's Law. 
Aamir d ſuch Miſdom in an earthly Shape. 
And ſhew'd a Newton, as we ſhow an Ape. 
DO a4. „„ 5 Eſſay on Man. 
Euphroſ. But, pray Cleonicus, do not tlie Poets cin 
the fel too far in thus ridiculing Mankind? Oughtme 
not to have an higher Eſteem for Man, whom the Scry: 
ture makes the conſtant Subject of God's particular and 
diſtinguiſhing Prqvidence, Care, and Goodneſs. 


Ill 


leon. Doubt not, my Euphraſyne, but Mankind i = 
the ſpecial Care of God and Heaven; nor do any of tle 
Poets or Philoſophers diſpute, or. queſtion that: II = 
the Pride, Preſumption, and Self-Conceit, not the Digs =] 
nity of Man, which they lampoon. + Tis one Thing vs 
ſuppoſe Man the Care of God, and another to ſuppoſe 


| 


0 


him only ſo : We know there are Globes in our Syſten 
vaſtly. ſuperior to ours, and there may be in other Sy 
tems, others vaſtly ſuperior to theſe; if, therefore, the 
Inhabitants of theſe are equally ſuperior to each other, 
as is reaſonable to ſuppoſe, then there are other Specie 
of rational Beings as much ſuperior to us, perhaps, ® 
Angels are to them, or we to Apes or Monkeys, Tit 
Scale of rational Beings. does in all Probability admit o 
various Gradations, among which thoſe. of Brute Nature 
are the loweſt. 1 E 

1 $4 Indeed, I can't ſay but it ſeems a little abſurd 
bs ſuppoſe infinite Wiſdom ſhould exhibit ſuch a wo" 
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Arous Variety of Natures, Kinds, Forms, Sizes, Per- 
fections, Ec. in the inferior and more unworthy Part of 
the Creation, and be content with giving one Specimen 
only of a better Sort. | 
leon. And that too in one Point only, viz. the 

Power of the contemplative and reaſoning Faculties. For 
tis well known, that, with reſpeC to any Senſe of the 
Body, Man is exceeded by ſome one or other of the 
Irrational Tribes. The Mind is doubtleſs a noble Prin- 
ciple, but ſhould it be thought ſtrange to ſuppoſe that 
it is capable of various and different Degrees of Per- 
fection? Or that there ſhould be Beings, who poſſeſs all 
theſe ſuperior Degrees, and are therefore of a more exalted 
Nature than ours? | 

Euphroſ. Well, granting what Variety of reaſonable 
Beings you pleaſe, I preſume you allow they are all de- 
ſigned for Heaven and Happineſs in another World: But, 
pray Cleonicus, what becomes of irrational Creatures when 
they die ? | Si N 

Cann. By Nature only, we know but little of our own 
future State, and of Courſe but little or nothing of theirs. 
Tis ſottiſh to imagine that they were made to anſwer no 
End, but Man's Luxury, Diverſion, or Uſe. No doubt, 
ut in the Creator there was one uniform Deſign of 
Happineſs and Good intended for the Whole, and ta be 
enjoyed by every Creature, in Proportion to the Per- 
fection = its Nature. But of what Sort. or Kind thig 
general Felicity is, and where and when to be enjoyed, 
is Part of the Knowledge concealed from us. That there 
are Strokes of ſurpriſing Wiſdom and Deſign in the 
meaneſt Animal we well know, and ſhall ſee more of in 
our future Converſations ; and alſo, that there is a mutual 


Relation, Dependance, Harmony and Connection in all 


the animated Orders of Beings; which plainly prove, 
that each Order, and every Individual, is of ſome Im- 
portance and Concernment to the Whole, as well as Man, 


\ + 


According to-the Poet's fine Simile. 1 SR 
Lie ſome grand Builling is the UNIVERSE. 
Where every Part is uſeful in its Place 

As well the Pins which all together hola, 
os the rich Carvings or the glowing Gold. 
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Vniverſe, 
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1 The Doctrine of the SPHERE; or, à general hi 
= "v2 Deſcription of the Circles thereof. _ 
N | 18 7 * Cleonicus. 915 
| i V E LL, my Euphroſyne, T make no Queſtion but 
j | the Converſations we had when I was with you 
14 Jaſt, have made a notable Impreſſion on your Mind, and | 
. ſupplied you with Matter of ample Meditation and 8 ; 
Wi Amuſement. „ e | | in , 
N Euphroſ. Greatly ſo, in each Reſpect, dear Cleonicus; 0 
and ſo agreeable were thoſe Studies, and ſo advantageous 1 
to my Mind and Underſtanding, that I ſhall ever reflect ok 
with Pleaſure and Gratitude on the Care and Pains you Ss 
then took to inſtruct me in thoſe more than Buman (I ry | 
may truly ſay divine) Speculations. You are à Stranger | 1 
to the longing Expectation I have had for your Return, 8 
that I might have the Happineſs of making a farther Pro- 1 
greſs and Proficiency therein, FC | 15 
Cleon. You ſpeak in moſt engaging Accents; we will 1 
now apply every Opportunity to that Purpoſe; and as 4 8 
we then contemplated the Heavens in a natural and prac- * F 
tical Way ; ſo now we will farther conſider the Advant- f Ty 
ages Art has ſupplied us with, to make thoſe Things ſtill what 
45435; 44464 Va | more | 
| | . Cl 
* Now returned again from the Univerſity, where he is confy 
i ſuppoſed to have been to purſue his Studies ſince the laſt Dia- and 
iogue was finiſhed, ES Rom 


i 
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more eaſy and practically uſeful. . To which End we have 
three excellent Inſtruments contrived, viz. the ARMIL» 
LARY SPHERE, the ORRERY, and the GLOBES, _ 

Euphref. I ſhould much delight to be acquainted with 
the Nature and Uſes of theſe Inſtruments, Clegnicys. 

Cleon. That you will attain with great Eaſe ; for there 
is nothing in them which a Genius much inferior to 
yours 1s not capable of apprehending. . 

Eupbroſ. No Compliments, I beg of you, Cleonicus; 
I ſhall put you to prove your Words; for, if I can once 
underſtand theſe Machines, I ſhall have a great Opinion 
of myſelf as an Aſtronomer. 

Cleon. And juſtly you may; nor will you then be the 
firſt Woman who has underſtood Aſtronomy well. 
Aſtronomy is a noble Science, worthy the Fair-Sex, and 
highly deſerving the Encomium of the Poet, 


Aſtronomy ! hail, Science heavenly born ] 00 
75 Schemes the Life aſſiſt, the Mind adorn, 
Thy Aids the Heaven's jeal'd Volumes wide impart ; 
And taught the Seaman firſt his uſeful Art ; 
Cave changing to the Seaſons their determin d Space, 
Aud fixed to Hours and Years their meaſur'd Race. 
Euphroſ. So uſeful a Science urges me with Impatience 
to the Study of it; and, pray, which of the afore-named 
Inſtruments do we firſt begin with, to employ the remain+ 
ing Hours of the Day? £28: | 
| Clem, The ARMILLARY SPHERE, by the Knowledge 
of which you will naturally be led to the underſtanding of 
the Orrery and the Globes, on which you may pradiſa 
all the uſeful Problems of Aſtronomy. | | 
Euphroſ. Pray what is that you call the Armillary Sphere? 
Cleon. I will preſently ſhew you; I have bought one at 
| London, as I came home, which coſt me 20 Guineas, on 
urpoſe to give you the better Idea of ſuch things as may 
ines Op future Subject of our Speculations,——Here it 
18, Silter. bs | | JT 
Eupbroſ. A fine and curious Machine, indeed! But I 
lee nothing but Circles variouſly connected together; pray, 


[ 


what am I to underſtand by them ? ; | | 

Cleon, You will ſee more hereafter ; but we will firſt 
confider the Nature and Uſe of the Circles; a due Undery 
85 of which, is the Ground of all practical Aſtros 


— 4 
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Euphroſ. That's doubtleſs the Caſe; but a Parcel of 
bare Circles ſeem an uncouth Subje& for Study ; they 
ſeem ſa variouſly combined. and intermixed, that I fear 
thall never underſtand them. 1 Bo 

Clean. So I remember you once faid of the various 
Conjugations and kinds of Verbs in the French Grammar, 
and yet you have found that nothing but Attention and 
Reſolution was neceſſary to make you a perfect Miſtreſs 
of them, The like you will find of this Study, which 
is much eaſier: I ſhall only repeat the Words of Manilius 


to encourage you thereto. 
| A ſubtle and ſurpriging Taſk is ſhown, 
Auch have I paſt, yet ſtill you lead me on. 
Theſe Things ſeem dark, whilſt I the reſt, explore, 
Enjoy my Precepts, and complain no more, 
Ts God yeu ſearch for, by my Aid you try 
22 climb and view the Inſide of the Sky; 
Con fin d by Fate, you e its baundleſs Sway, 
And feek to know the Laws you muſſ abey: | 
The narrow Bounds of your own Breaſt you paſs, 
Enjay the World, and reve in the vaſt Space: 
Painful, but always noble Things are hard, 
Great is the Taſk, but «qual the Reward : 
155 et the various Maze thy Thoughts repreſs, 


nter, and you are certain ta poſſeſs. 
| Book IV. 


| Euphroſ. I do not in the leaſt deſpond; J only wiſh 
your Patience, Cleonicus, may hold out with mine. Ta 
Make a Beginning on this Inſtrument, therefore, pray tel 
me why it is called an Armillary Sphere? . | 
. Clean. Becauſe of the various Cireles of which it i 
compoſed, which are like ſo many Rings or Hoops, which 
in Latin are called Armillæ in general; though this Word 
properly ſignified a Bracelet, an Ornament formerly worn 
on the Arm, and given by Captains to their Soldiers, 
and by ſuch as held any Paſt, c. Hence, you ſee the 
Propriety of the Name. Was en 
Eupbreſ. I do; and muſt next afk you what this Sphere 
18 Sane to repreſent in general? 

Clean. This Sphere, by its real Circles, repreſents 
the imaginary Circles of the concave Expanſe of the Sk), 
by which Aſtronomers divide the Heavens _—_ 
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fame Parts or Portions, as you ſee theſe Circles divide the 
Sphere. 88 
e I ſuppoſe you mean, if my eye could be placed 
in the Center of this Sphere, I ſhould ſee its Circles upon, 
or againſt thoſe very Parts of the Heavens, where thoſe 
imaginary Circles of the Aſtronomers are ſuppoſed to be. 
Cleon. Moſt happily conceived my Emuphroſyne, your 


| Genius is turned for the Science. — The Sphere, you ob- 


ſerve is moveable within the Frame, and the large Circle 
(HOR) ſupported thereby; which Circle, you ſee, with 
ſome others, are graduated, or divided into their proper 
Degrees 3 | ng To TORT 
Euphroſ. J take notice of thoſe graduated Circles; but 
muſt confeſs I have but an imperfe& Notion of thoſe 


Diviſions and their Uſes, and ſhould be glad to have them 


farther explained to nme. BD 
Cleon. To underſtand that aright is a fundamental Ar- 
ticle; in order to which you muſt know, that a Circle is 


generally divided into, four equal Parts or Quarters, called 


9radrants, and each of theſe Quadrants is again divided 
into go equal Parts, called Degrees, as you ſee is done on 
this broad Circle; ſo that the whole Circle contains four 
Times go, or 360 Degrees. — Again, each Degree is 
ſuppoſed to be ſubdivided into 60 equal Parts, called Se- 
conds, and each Second into 60 others, called Thirds; and 
ſo on. But theſe laſt Diviſions are too ſmall to be actually 
made; and therefore a Degree 1s generally divided but into 


| Halves and Quarters; that is, at every 15th Minute: 


But I have formerly acquainted you with the Manner of 


dividing a Circle, and need not again repeat it to my 
Euphroſyne. | | - 


Euphroſ. J underſtand you well, and thoſe Degrees, I 
ſee, are numbered at every 1oth Diviſion ; but I alſo ob- 
ſerve, this Method of numbering Degrees is not the ſame 
in all the graduated Circles of this Sphere. 


Cleon. No, it is not; but differs in almoſt all them, 


according to their different Nature and Uſe. 
uphreſ. Pray, how many Kinds of Circles are there? 


And what are their Names? _ ? 

Cleon. All the Circles of the Sphere are but of two 
Sorts, viz. Great and ſmall Circles. The greater Circles 
divide the Sphere into two equal Parts, or Hemiſpberes 4 

„ | | | and 


1 
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and lefler Circles divide it into two unequal Parts, or 
Segments. 1 | 
Huphroſ. How many are the great Circles of the Sphere? 

Cleon. They are in Number /r. Four of which are 


graduated, Dig. 


1. The Horizon, (HOR) which is this broad Circle, | 


ſupported by the Frame within which moves, 

2. The general MERIDIAN, (HZRD) which is this 
upright, graduated Circle, ſtanding at right Angles to the 
Horizon; and within this moyes the Sphere itſelf. | 


3. The EquinocTIAL, (EO) which divides the 


Sphere into the Northern and Southern Hemiſpberes. 

4. The EcLieric, which is this large Circle, on which 
you ſee the Characters of the 12 Signs, and which cuts 
the Egquinoctial in two oppoſite Points at the Horizon. — 
The other two are called CoLures ; the firſt of which is 
called, abate tel | 


that paſſes through thoſe two Points of the Equinoctial, 
where the Ecliptic interſe&ts it, | | 

6. The Solſtitial Col NN which is that great Circle 
vou ſee juſt under the General Meridian; to which, and 
the other Colure, all the other Circles are fixed. 


Euphraſ. So far I underſtand you very well: But now 


tell me which, and how many are the leer Circles of the 
Sphere? . = 
| Cleon. They are four, piz. Two Tropic, and twa 


Polar Circles. 


1. The <5: ws of Cancer, (ab) which lies parallel ta 


the Eguinoctial on the North Side, at the Diſtance of 23 


Degrees, and touches the Ecliptic in the Beginning of 
Cancer. | . 

2. The Tropic of ee (d e) which is ſituated, 
you ſee, at the ſame Diſtance from the Eguinoctial, and 
parallel to it, on the South Side; touching the Ecliptic 
in the Beginning of Capricorn. „„ 
2 3. The Artic Circle, (ef) parallel to the Eguinoctia 
on the North, a: the Diſtance of 664 Degrees. 

4. The Antartic Circle, (g h) which you ſee, is parallel 
to, and at the ſame Diſtance from the Equinoctial on the 
South Side. —— And thus you have the Names of the 
principal Circles of the Sphere, Sg nf 


5. The Eguinoctial Coruxx, which is the great Circle 


2 


1 
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Euphroſ. I thank you, Cl-onicus: But there is that 
ſtrait, curious Rod or Wire in the Middle of the Sphere, 
about which it turns; is it not what you call the Axis of 
the Spheres ? „ 

Cleon. Yes, Euphroſpne, it is; and it repreſents the Axis 
of the World, and the two Extremities thereof, (N and 8) 
are called the Poles of the World; the former (N) the 
North Pole; which is above our Horizon ; and the latter 
(S) the South Pole, below the Horizon. 

Euphroſ. Bat this ſmall Circle, fixed on the Meridian 
about the North Pole, I preſume, you call the' Hour- 
Circle; from the Hours I fee engraved thereon; and. the 
Hand on the Axle, pointing to them. EN, HO | 

Cleon. You judge aright, tis called the Hour-Cirele; 
and is rather an Appendage to the Sphere, than a Part of 
it: The Uſe of which, and of all the Circles of the 
Sphere, great and ſmall, we will more fully conſider, and 
apply, in the next enſuing Opportunity; the Day-lighr 
being too far gone to admit any Thing further on this 
Subject at preſent. ans „ 


. 
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| Empbrofyne..': i ns , not 
You gave me Yeſterday an Account of the Spheres, 
and the Names of the Circles which compoſe it, 
Clonicus ; I ſhall be glad to have a more diſtinct and par- 
ticular Explanation of the Nature and Uſe of thoſe Circles, 
that T may the more compleatly comprehend the Deſign 
of the Machine. EE | 
Cleon. I'll now begin to inform you of the Name, Na- 
ture, and U/e of all the Circles; how they divide the 
Sphere; and the Terms of ſeveral Points and Parts of 
the Machine derived therefrom. —And firſt of all, let us 
conſider this broadeſt Circle, the Horizon; oo 
Euphroſ. With Pleaſure J attend you, Cleonicus; pray 
then, whence has it tlie Name? and what does it import? 
Cleon. The Word is derived from the Greet, and 175 
| | | Jſe 
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Uſe of the Circle is contained in its Name; for it comes 
from a Word which fignifies to Bound, limit, or terminate; 
as the Horizon is appointed to ſhew that Circle, in the 
Heavens, which bounds or terminates the Sight of the 
Spectator any where ſituated on the Earth. 1 

Euphroſ. I ſuppoſe 2 mean, that diſtant Boundary of 
our Sight, where the Heavens and the Earth ſeem to join 
all around. us, as it appears from the Top of an high 
Mountain or Tower. 5 3 

Cleon. The very fame, Euphroſyne; tis that imaginary 
Circle which intercepts from our View the Sun, Moon, 
and Stars, each Night; and when they deſcend below it, 
we ſay, they ſet; as on the contrary, each Morning, when 
they appear above it, we ſay, they riſe. : 

apr: How far is this Circle diſtant from us in 
the Heavens ? . | : 

Cleon. It is every Way diſtant from the Point over our 
Heads in the Heavens juſt go Degrees ; and therefore di- 
| vides the Heavens into two equal Parts, called the Upper 

and the Lower Hemiſpheres. „„ | 

Euphroſ. By the upper Hemiſphere, I ſuppoſe, you 
mean all that Part of the Heavens which 1s open to our 
View; and by the under or lower Hemiſphere, all that 
Part which is hid from our Sight. þ | : 

Cleon. Very right, Siſter, I do : And the two Points, 
(Z and D) which are equally diftant from the Horizon 
on every Part above and below it, are called the Poles of 
the Horizon; and further, this which is above it, (Z) and 
over the Head of the Spectator, is called the Zenith; as 
that (D) 2 is under his Feet, is called the Nadir. 
Of this great Circle Manilius thus ſing: | 


o find the ſpacious Line caſt round thine Eyes, 
And where the Earth's high eee joins the Skies 
Where Stars fir/t ſet, and firſt begin to ſhine, 
There draw the fancy'd Image of this Line, © 

N bich Way ſover you move, "twill fiill be neo; 
Another Circle opening to the View ; | . 
For now this half, and now that half of Sky, + 
It ſhews its. Bounds ſtill varying with the Eye. 
This round's terreſtrial, for its Bounds contain 


That Globe, and cut the Middle with a Plain; 
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Dis call'dthe Horizon, is the Round's Deſign, 
For tis, to bound, gives Title to the Lin-. | 


Euphroſ. The Poet intimates what I was juſt going to 
obſerve, viz. that this Circle muſt always he variable and 
new, according to the different Situation of the Spectator 
on the Surface of the Globe, or Sphere. 3 

Cleon. Very true, Euphroſyne; every Perſon has an 


Horizon pecullar to himſelf. Thus the People of Paris 


have a different Horizon from that of the People at Lon= 


don, or Madrid; their viſible Hemiſphere extending more 
to the South than that of the former, and leſs than that 


of the latter. All which I ſhall more fully explain to you 


. 


on the terreſtrial Globe. 


Euphroſ. But, (Pray, what is this other Circle on the 


outer Part of the Horizon, marked all round with Letters? 


Cleon. This Circle is called the Compaſs ; it is of great 
Uſe at Sea; and alſo in the Sciences of Aſtronomy and - 
Geography ; for which Reaſon it is fixed on the Horizon 


+ 


of Spheres and Globes. 


Eupbroſ. What are choſe various Diviſions in it, by 


which the Letters ſtand? 


Cleon. They are called the Points of the Compaſs ; and 
are 32 in Number, each containing 114 Degrees. Four 
of which are called the Cardinal Points, and are marked 
with the firſt Letter of their Names, ' viz. S the South; 
W. the Net; N, the North; E, the Eat. Theſe four 
r Winds of 


principal Points are ſometimes called the 79 
Heaven. They divide the Horizon, you 
Quarters, in each of which are eight Points., 
Euphroſ. What are the Names of theſ@awagermediate 
Points ? eo mor 2h beets: en: 
Cleon. They receive their Names from their relative 
Diſtances from the four Cardinal Points, in each Quarter 
reſpectively; which Names are denoted by the initial 
Letters alſo. * 


. 


Thus in the Quarter between the South and West, the 
Points are denominated as follows: 
1 „ Sark 
2. S. by W. Sour by WEs r. 
3. 8. 8. Wh SouUuTH-SOUTH-WeEsrTt. 
4. S. W. by 8.  SouTH-WEsT by Sour. 
x | 255 5 85 W. 
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5. S. W. T 
6. S. W. by W. SouTu-WzsT by WEST. 
3. W. S. W. . | 
38. W. by S. WEST by Sourn. .. 
after the ſame Manner, you ſee, the Points in the other 
uarters are named as denoted by the Capital Letters, 
Euphro/. I underſtand you perfectly well, as to that; 
but what is the Uſe of theſe Points? | 


Cleon. By them we uſually diſtinguiſh the Courſe of the 


Winds and Clouds; and give them their proper Names ; 
thus if the Wind blows Fan the North-Eaſt Point, we 
ſay it is a North-Eaſt Wind; and the Courſe of the Clouds 
we ſay is South Weſt, which is oppoſite to it. 
Again, in Geography, we thereby diſtinguiſh and relate 
the Situation and Bearing of Places, Countries, or Cities, 
one from another: Thus, we ſay, Bourdeaux in France 
lies South of London; and Bagdat bears South-Eaſt from 
London. | N . 
Laſtly; in Aſtronomy, we ſay, the Sun, Moon, or Planets, 
riſe on ſuch or ſuch a Point; or ſo many Points from the 
Eaſt or Weſt toward the South or North; which Diſtance 
from the Eaſt or Weſt Point is called the Amplitude of 
their ' Riſing or Setting. I ſhall. not mention the Uſe of 
the Compaſs at Sea, as yet. Theſe are the chief Utes 
that it ſerves for in common, and are ſummarily included 
in the following Verſes : „ 
The Compaſs- Points by Art have been deſign' d, 
To ſbe to the various 2 of the Wind; 


Prom hence the Seaman, hence the Farmer knows, 


If North, South-Eaſt, or South- South - Weſt it blau 


hence they, or Calms, or Tempe/ts, oft preſage, 

And fhew their Skill in teav'n's prophetic Page. 
Their Uſe in Geography doth hence appear, 
They ſhew from us how all the Countries bear; 

: Of Towns from Towns the varied Site we learn, 
And Trav' lers hence the dubious Way diſcern, 
From hence, in Aſtronomic Phraſe, we ſay, 

On ſuch a Point Sol uſhers in the Day ; 
Or fets Alderbaran; or Cynthia brighty — 
Drive Weſt by South the Chariot of the Nights 
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Eupbreſ. Well, I never knew ſo much of the,Compaſs, 
and its Vie, before ; but I ſee now it is very confiderable 
If there remain any other Uſes ef the Horiaon, or Com 
paſs, which, we have not oiJyaeedd into, pray, let 
now them, Cliepnicus. 1 | 
Cleon. What remains will be better explained when we 
come to the Globe! at preſent: _ will proceed to the 
General. SD kind: confer ts N ae 
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Obſerve the Names e Citices . 
of their Nature and Uſe; pray, what: is JE by 

the Name-of this Circle, the Mferidian# . bs 

Cleon. It is derived of the Latin Word Meridia which 

ſignifies Mi- day, or Noon ; becauſe, wen the Sun comes 

upon the Meridian of any Place, it is then G or 

Mid-day, at that Place. 

Enphrof. Very good; but why do you call i the! Genes 
ral Meridian? 

Cleon. To diſtinguiſh / it aloe pana Meridiats 4 : 
Now you muſt know, that a particular, or ſpecial Meri- 
dian, is an imaginary Circle in the Heavens, which paſſes 
through the Poles of the World, and the Zenith Point 
of every Perſon wherefoever ftuated om tlie Earth's Sur- 
i? face: Conſequently, there will be as many ſuch Meri- 

dians as you can imagine Points flom Ea to , all 
round the Earth; for thoſe Which he North and South of 
each other, have the fame Meridian; becauſe theſe Cir- 
cles lie North and South thetmſelves. Now, in Spheres 
and Globes, this general Meridian fuffices for all the reſt; 
for ſince it is fixed, and the! Sphere or Globe is mioyeable 
about its Axis under it, you may by turning the fame, 
bring any different Part of their Surface under this Meri- 
45 Poa will b repreſent the Meridian of that Part 
vr CC 
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Euphroſ. So the Office of this Meridian, I perceive, is 
vicarious, vig. to repreſent all, or any of the reſt. Well, 
ſince you have let me into the Reaſon and Significancy 
of the Nature or Title, let me next know what theſe 
en or Degrees are upon it, and to what Uſe they 
JJ anti 3919556 þ | 
Cleon. I will: You obſerve they begin at the Equi- 
noctial, and proceed each Way to the North and South 
Pole of the World, to the Number of 90. 
Eapbroſ. I do; and pray what do you call them ? 
Cleon. They are called the Degrees of Latitude on the 
Terreſtrial Globe: By the Word Latitude you are to 
underſtand any Diſfance, North or South of the Equi- 
noctial, towards the Poles; and becauſe ſuch a Diſtance 
of any Place on the Globe, is eſtimated by theſe Degrees, 
you will readily ſee the Reaſon of their Name. | 
Euphroſ. I do very plainly ; but why are thoſe De- 
5 numbered a contrary Way on the other Half of the 
— or that under the Horizon? for they are 
reckoned from the Poles towards the Equinoctial there, 
Cleon. That's well obſerved, Euphroſyne; the Divi 
ſions are there numbered a contrary Way, the Deſign of 
which is, that the Height, or Elevation of the Pole aboye 
- tha Horizon may be readily ſeen, in any Poſition of the 
Sphere; and this Elevation of the Pole is always equal t 
the Latitude of any Place on the Earth's Surface. 
Euphroſ. I preſume you mean, that fo many Degrees 
--as any Place lies North or South from the EquinoQual, 
- juſt ſo many Degrees will the North or South Pole appear 
above the Horizon of that Place. But how ſhall I be 
able to conceive the Truth of this? 
Cleon. Very eaſily, if you conſider, that from the 
Equinoctial (Q) to the Pole (N) are juſt go Degrees 
_ alfo from the given Place (Z) to the Horizon (R) ar 
juſt go Degrees; but the Part between the Place and the 
Pole, (ZN) is included in both thoſe Quadrants; and 
therefore, if it be ſubducted from both, the Remainder 
will be equal; that is, the Arch (QZ) will be equi 
to the Arch (NR), or the Latitude (QZ) of the Flac 
() is equal to the Height, or Elevation (NR) of tt 
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5 Eupbroſ. I believe I apprehend the Meaning; but, 


pray, Cleonicus, what would you infer from thence? 
Cleon. A very important Uſe is made of this in divers 
practical Arts: Thus the , Geographer and Dialiſt, by 
taking the Height of the Pole Star with a good Quadrant, 
know the Latitude of the Place ; by this Means alſo, the 
Sailor finds his Latitude at Sea; hence likewiſe we have 
a ſpeedy Method of rectifying a Sphere, or Globe, ts we 


ſhall farther ſec by and by. 


Euphroſ. What farther Uſes are made of this u 


Circle? . 3 | | 
Cleon. By Means thereof, we alſo meaſure the Di- 
ſtances , of the Sun, Planets, or Stars from the Equi- 
noctial, North or South; and the Degrees, or Diſtance 
of this Sort, are called the Declination of thoſe-Bodies from 
the Equinoclial.— Thus ſuppoſe the higheſt or moſt 
Northern Part of the why be brought to the Mer- 
dian,—you ſee it cut, the ſame in 234 Degrees; and ſo 
much is the Declination of that Point: Which you ſee 
is the ſame_alſo on the South Side. The Declination 


alſo of the Polar Circle you obſerve is 664 on each Side 


the Equinoctial. 

. Euphroſi I do ſo; and have now gotten a pretty. good 
Notion of Latitude and Declination. But, pray, what is 
the Uſe of this thin, long Slip, of Braſs, which I ſaw you 
at firſt take off from the Meridian ? | 

leon. It is called the Quadrant of Altitude; hecauſe it 
is juſt a Quarter of a Circle, and divided into go De- 
grees; and being fixed on tlie higheſt, or vertical Point 


of the Meridian (Z) reaches to the Horizon all around; . 


and being moveable on 4 Pin at the Meridian, it may be 
carried to afiy Part on the Sphere or Globe; and ſo will 
ſhew the Height or Altitude of the Sun, or any Stat 
above the Horizon, at any Time, or in any Poſition of 


the Sphere. Alfo being laid over any Place, it ſhews' 


how that Place bears from you by the Points of the Com- 


ſs on the Horizon. Alſo, by this you will be taught” 


ow to Meaſure, in Degrees, the Diſtance of any two 
Places on the Terreſtrial Globe, or of any two Stars in 


the ' Celeſtial. The graduated Edge of this Quadrant 


repreſents on the Globe thoſe imaginary Circles, which 
the Aftronomiers N or Circles of Altitude; 
5 : 9 5 x 7191 2 5 : AAP, MS and: 
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and is a Kind of general Aximuth, as this, a general Me- 
r:idian. But, enough of this Circle, till we come to the 
practical Part on the Globes; and ſhall leave it with the 
octical Deſcription, which MHanilius has given of it, as 
— —— — from the Ba. 
1 B farreunds the Middle of the Sphere; 
Divſdes the Day, and marks exattly Nan, 
Betwixt the riſing and the ſetting Sunn 
The Signs it changes as we move below, 
Nun Egftor Weſt, it varies as you go; . . 
Dior tis that Line, which Way ſoc er we tread, 
Dat cuts th: Heaw'n exattly fer our Head, 
And marts the Vertex; which dith plainly prove, 
* That it muſt change as often as we ne. 
Not one Meridian can th: Warld ſuſice, 
I paſſes thro each Portion of the Skies; 
Thus, toben the Sun is dawning ver the Cal, 
Dis their jixth Hour, and ſets their ſixth at Wen; 
Th” thoſe twa Hours we court du. Day's Extremes, 
Which feebly warms us with their diffant Btams. 
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Of the EquixoeecTIAL; andthe DEGnEEs of 


J E. 


reg |. ONO 
HE next Circle then, Cleonicus, which you are to 
inſtruct me in the Knowledge of, is the Equinoctial: 
J ſhall here; as before, deſire; to be informed of the Rea · 
SOS ̃ ——— Ei boi: 4 4 
leon. To underſtand this well, you muſt remember, 
as L told vou, that this great Cirele ſurrounds the Sphere, 
exactly. in the Middle, or at equal Diſtance from the 
Holes of the World; and, ſecondly, you muſt obſerve, 
that the Ecliptic, which repreſents, the yan's, Ways , cuts 
this Circle in two oppoſite, Points, and therefore ob 
Courſe, the Jun is twice in the Near upon this Circle; 
and ſince one Half of this Circle is always above the 
| | Horizon, 
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Horizon, and the other Half below it, it comes to pals, 
that, when the Sun is in thofe two Points the Days anu 
Nights will then be equal, which is implied by the Name 
Equino@tial. 'For the fame Reaſon allo, thoſe two Points 
are called the Equinoxes, or Equinoxial Points. 
N Very good: Pray, has this Cirele any other 
aule! | 3 1 
Cleon. Ves; upon this Sphere, and the celeſtial Globe, 
it is called the Eęuinoctial; but on the terreſtrial Globe, 
it is called the Eguator; becauſe it eguates, or divides the 
Globe of the Earth into two equal Farts, or Hemiſpheres, 
as I ſaid: It is alſo called the Equator in all Maps, and 
Sea Charts, + | 5 | - 
Eupbroſ. | am glad I know that; for I would not 
(though a Woman) ſpeak improperly in naming this, or 
any other Part of the Sphere, or Globes. But what is 
the proper Uſe of this Circle: à„ hrs 
| Cleon. It is, you fee, divided into 360 8. 
beginning and ending in the Equinox Point, and num- 
bered from Weſt to Eaſt at every tenth Degree. Theſe 
Degrees are called the Longitude, on the terreſtrial Globe; 
and on the celeſtial Globe and Sphere, they are called 
Degrees of Right Aſcenſion. *; 
uphroſ. I have heard much Talk of the Longitude, 
and have: as like Knowledge of it, after all, as t ough 
I had never heard it mentioned : But as we are now 
come to the Circle of Longitade, I prefume you can give 
me a better Idea of that Matter. 1 i 
Cleon. The Longitude of a Place is the Diftance 
thereof, reckoned in Degrees of the Eyrater, from that 
Point of the Equator where' the Degrees begin; and the 
Meridian, which paſſes through this Beginning of Lon- 
gitude, is called by the Geographers, the f eriaian. 
Now, ſuppoſe the firſt Meridian be that of the City of 
London, as it is upon the beſt Globes, then the Arch of 
the quator, contained between this and the Meridian of 
any other Place, is faid to be the Longitude of that Place 
from Londen ; which you will learn with Eaſe to find, 


* 


when we come to the Problems of the Globe. 
Euphroſ. Then I underſtand, that as the Latitude of 
a Place is its Diſtance, North or Ssuth of the Equator, 
reckoned on the general Meridian; fo tlie Longitude of 
| N 3 any. 


182 THE YOUNG GENTLEMAN | 


any Place is its Diſtance, Eaſt or Net, from the firſt Ho 
Meridian, reckoned on the Equator. | | Po. 

Cleon. You apprehend it very well, Euphroſyne; it ( 

is ſo; and the ſame Thing which on the terreſtrial abo 

Globe and Maps is called Longitude, is, on the celeſtial Ax 
Globe and Sphere, called Right Aſcenſion; for witn | diar 

reſpect to the Sun, Planets, and Stars, their Diſtance . mo 
Eaſtward is alſo counted on the Equinoctial, from a firk, ſo c 

or fixed Meridian, and it is that which paſſes through the the 

Equinox (Q) where the Gradation begins; ſo that the EY 

Meridian, paſſing through the Sun or any Star, ſhews aret 
on the Equinoctial the Da of its Right Aſcenſion, or E 

Diſtance from the Equinoctial Point: But in the Eclip- till 

tic, their Diſtance is called Longitude, and is reckoned Day 

from a very large, bright Star in the Conſtellation, Aries, at N 
which Star I ſhall ſhew you hereafter, both on the upor 

Globe, and in the Heavens. | | £1 
.  Zupbre/, But why is their Longitude reckoned from the 7 
-that Star, and not from the Beginning of the Ecliptic, i 
as their Right Aſcenfiqn is | „ | ; Begit 

\. Clean. "th e this Star was formerly near the Meri- Meri. 
dian of that Point, yea, almoſt in the Equinox itſelf, at Poſiti 

the Time of Hipparchus, about 2000 Years ago ; fince upon 

when, it has moved forward (with the flow Motion of then 
the Stars 1 formerly mentioned to you) about 291 De- faid 
grees; or rather the Equinoxes have moved ſo muc paſſes 


ackward ; and this Motion of the Equinoxes backward, one R 


& 


er Globe, is performed, 


makes the Sun enter thoſe Points ſooner every Year by Hours 
nearly 20 Minutes, and this makes what you will find Eus 
in Books of Aſtronomy is called the Proceſſion of tht how t] 
e * Cleo 
Eupbroſ. Well, I think I underſtand now what you In 24. 
call the Longitude, and Right Aſcenſion, of the Planet is ma 
and Stars: Pray, to what other Purpoſe does this Circt fix ; a1 
+ ſerve? | „ „„ noctial 
Cleon. I have already told you, that the Diſtance of Minut, 
the Sun, Planet, or Star, from the Equinoctial, North Time; 
or South, is called its Declination : Beſides, the Degres neceſfa 
of the Equinoctial are convertible into Time, and {he are the 
in what Time any Part of a Revolution of the Sphert; Jou wi 


» as < 


* 
- 
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| Euphroſ. This, I ſuppoſe, is done by means of the 


Hour-Circle, and Hand, which is fixed about the North 

Cleon. You judge right; for that Circle being fixed 
about the Axis, and the Hand, or Index, upon the 
Axis, and the Axis itſelf being moveable in the Meri- 
dian at each Pole, it muſt follow, that, if the Sphere be 


moved, or revolved, the Axis will alſo be revolved, and 


ſo carry the Index round upon the Hours engraved on 
the Circle. Ea So OTE | 
Euphroſ. J obſerve, that on the Circle the 12 Hours 


are twice engraved ; Pray, why 1s that ? 
0 


Cleon. The firſt 12 Hours ſhew the Time from Noon 
till Midnight; the laſt from Midnight to Noon the next 
Day; for you muſt know the 4/tronomers begin the Day 
at Noon; therefore the two Hours of XII. ſtand exactly 
upon the graduated Edge of the general Meridian. 

Euphroſ. Well, now, Cleonicus, tell me how you find 
the Time in which. any Motion is performed.  _ 

Cleon. I will; and firſt, you obſerve, I bring the 
Beginning of the Degrees, or Equinoctial Point, to the 


Meridian. Secondly, I then (holding the Sphere in that 


Poſition) turn the Index about to the Hour of XII. 
upon the Edge of the Meridian next to us. Thirdly, 


then you obſerve, I turn the Sphere once round, till the 


ſaid Point comes again to the Meridian, and the Index 
paſſes once round the Hour-Circle, which ſhews, that 
one Revolution of the Sphere is performed in twenty-four 
Fours Time. VVV | : 
Euphroſ. That is extremely - eaſy to underſtand ; and 
how then? 5 | 8 | 

. Cleon. If one Revolution, or 360 es, be made 
in 24 Hours, then half a Revolutign, or 180 Degrees, 
is made in 12. Hours; a Quarter, or go. Degrees, in 
fix; and in that Proportion 15 Degrees of the Equi - 
noctial paſſes the Meridian in one Hour; and 15 
Minutes, or one-fourth of a Degree, in one Minute of 
Time; which Notions of Motion and Time it will be 
— for you to have a clear Idea of, inaſmuch as they 
are the Grounds of many Problems on the Globes, which. 
you will think very curious and diverting. 
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Tract, through the Heavens ; 


ſuch as I ſee here engraved : But, 


if; THE LONG GENTLEUAN 


UE brof. I am obliged to you thus to prepare me 


with . weh' previous knowledge for a right underſtanding 
fi the- Globes, towards which my e are very 
TOR, 8 
Cleon. We'll nicks thi Introduction to tha as ſhort 
as can be; and to that End we ſhalt dwell no longer 


ſeribes. 


7 


The Feen“: in the Midft divides 

The Sphere, and ſees the Pole an bath its Sides. 
And there, when Phœbus drives, ee. bis __ 
On all alike, and equal Day and Nig 

For in the Mid be does the 7 18 ns divide, 


And chears the Spring, and warms the Autumn's . | 


And this large Circle drawn from Cancer's Flame, 


Ems n Degreei en the ſtarr y Frame. 


nn, Man. "Om 1. 
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of the Ecxaeric, ad the Longitude and Latitude 
5 BY the. Heavenly Bodies: 2; vet ; 


As Ce N 

5 E are now. come to the great "RR called the 
Eeliptic; becauſe, (as I formerly told you) all 
the Eclipſes happen in, or very near it; for this great 
Circle repreſents the Sun's apparent annual Path, or 
and therefore, whenever 
the Moon oßſoures the Sun, or is eclipted by him, it 
muft be when the. is in, or near this Line. 


 Fuphroſ This I underſtand; as alfo 1. rende you | 


told fe, this Circle was divided into 12 Parts, or Signs, 
whoſe: Names and Characters you explained, and are 
Pray, What was: the 
Reaſon of ſucli a Divifion of tho Kchiptie? | 
Clean For the greater Eaſe and Readinefe: fin judge 


75 and expreſſing the Places of the Sun, Moon, an 
! 


nets, at any Time; had we can form a more Ae 
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Idea of this in the Parts of a Sign, than in Parts of 
A 


the whole Circle; the minute Parts of fo grand a 
Whole, as the Circumference and Expanſe of the Hea- 
vens, obliged Aſtronomers to make various Divafions 
of the celeitial Circles, and to range the irregular Diſtri- 
bution of Stars in the Surface of the Skies, into certain 
and determinate Claſſes of Conſtellations, the better ta 
reduce the Science to Order and Method, > tay 

Euphref. To be ſure Regularity and Method helps our 
Conception of Things very much. I can better apprehend 
in what Part of the Heavens the Sun, Cc. is, when it is 


Aid, he is in ſuch a Degree of ſuch a Sign, than I ſhould 


otherwiſe been able to have done. But what other Uſes 
do they make of the Ecliptic? _ | | 
Cleon. By the Ecliptic they eſtimate the Longitude, La- 
titude, and Declination of the heavenly Bodies. 
Euphreſ. How is the Longitude of theſe Bodies reek- 


_ oned?. 1 


Cleon. It is eſtimated in Signs and Degrees of the 
Ecliptic, beginning from the firſt Minute of Aries, viz. 


in the Equinoctial Point (Q). Thus, ſuppoſe the Sun 


be now in the fifth Degree of Leo, 8, we ſay, bis 
Long:tude is four Signs, four Degrees, and Part of anejher ; 
for he has already paſſed the four Signs, Aries, Taurus, 
Gemini, and Cancer, and four Degrees of Leo, and is in 


the fifth, | 


Euphrof. Very good; but the Sun is always in the 
Ecliptic ; pray, how do you. compute the Longitude of 
Planets and Stars, which are not in, but at. a Diſtance 
from the Ecliptic on either Side? FN +: 
Cleon. In this Caſe, their Places are reduced to the 
Ecleptic, by means of the Quadrant of Altitude fixed 
to the Braſs Meridian upon the Pole of the Ecliptic, 


which then repreſents a Circle of Longitude: : To do 


this will be a Problem you will be taught on the celeſtial 


Globe. 


Euphraſ. Well, and how de you. eſtimate the Latitude 
of the heavenly Bodies? S 
Clean. Their Latitude is reckoned in an Arch of 


the Quadrant of Altitude (fixed as afareſaid) contained 


between tlie Planet, or Star, and the Ecliptie; that is, 
it is their Diſtance from the Ecliptie on either Side, 
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meaſured upon a Circle of Latitude, which the Quadrant 

then + > roam for Circles of Latitude are, with reſpect 

to the Ecliptic, the ſame as Meridians with reſpect to the 

Equinoctial, viz. they paſs through its Poles, and cut it 

at right x, e | 

'  Euphrof. Pray, what is the broad Circle you called the 

Zodiac, of which you _ me ſome Account, when we 

were conſidering the T heory of the Earth ? | 

Cleon. That Circle, or rather Zone, is put upon 

Spheres and Globes ; it repreſents the Space or Limits 

to which the Planets ſtray on each Side the Ecliptic, 

which is about five Degrees; fo that the Breadth 
of this Belt is 10 Degrees, as I then told you; 
and therefore upon this broad Circle, which you obſerve 
in this Sphere, are engraved the Figures of all the 

Animals of 'the 12 Signs; it ſerves to few other Purpoſes 

but for Ornament, and to inhance the Price of the 

Machine. The Zodiac and Ecliptic are thus deſcribed 

by Manilius; | 5 g 5 

. © Two more oblique, and which in adverſe Lines 

Surround the Globe, obſerve : One bears the Signs, 

Fhere Phoebus drives, and guides his fiery Horſe. 

And varying Luna follows in her Courſe. 

Where Planets err, as Nature leads the Dance, 
ere various Meaſures, undiſturb d by Chance ; 

Its higheſt Arch with Cancer's Beams doth glow, 
Whilft Caper lies, and freezes in the bu + 
Twice it divides the EquinoQtial Line, 
Where fleecy Aries, and where Libra ſhine. 
T hree Lines compoſe it, and th Ecliptics found 

Fi Mid/t; and all decline into a Round. 

Mor is it hid, nor is it bard to find, 

| Like others, open only to the Adind; 
For like a Belt, with Studs of Stars, the Shies 
It girds and graces, and invites the Eyes : 
To twelve Degrees its Breadth, to thrice threeſcore 
Its Length extends, and comprehends no more. 
Within theſe Bounds the wand'ring Planets rove, 
Make Seaſons here, and ſettle Fate above. | 
Eupbroſ. Do not the Aſtronomers diſtinguiſh thele 
Signs into different Sorts, or Ordet ? 
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Cleon. Ves, aud the Aſtrolegers too The Aſtrono- 
mers divide them into the Smmer and Winter Signs. 
The Summer Si zgns are thoſe fix which make the u 
Half of the Ecliptic, or which he above the Equine ll, 
towards the North, viz. Aries, Taurus, Gemini, Cancer, 
Leo and Virgo; for while the Sun is in them, it makes 
our Summer. The other ſix, which make the lower 
Half of the ale are called Minter Signs for the ſame 
Reaſon. ; 

e Pray, how do the Aftrologers divide the 
Signs! 

Alon. They, according to PATE uſual Abſurdity and 
Cant, make them of various Kinds, and aſcribe to them 
wonderful Influences and Virtues. -. Thus, Manilius tells 
us ſome are Male, others Female Signs ; ; ſome Human, 
athers Brute: 
Some Signs bear human Shape, and ſome expreſ'd 
In ſingle Figures, bear the Form of. Beaſt. 
Some Signs are ſingle ; others double, as Gemini and Cw « 
T hoſe Signs are fi fngle ; now obſerve the Pairs ; 
For double Shapes give double Horte to Stars, 
And each Companion fiill in each creates 
i Change, and vaſt Variety of Fates. 
Some Signs are of different Species, as Capricorn, and 
Sagittarius: | 
Such is the Goat, he twiſts a ſcaly Train, 
The Centaur ſuch, half Horſe, ad half a Man. 
Some Signs belong to the Day, others to the Night: 
Tit ſwift, my "Muſe, like Lark on tow'ring Wings, 
Mounts to the Skies, and as /he mounts ſhe ſings ; 
She ſees Signs various in her airy Flight, © | 
Some which the Day reſpect, and*ſome the Nicht. 


dome Signs goyern the Water, others the Land: 


Same Signs, lis obvious, do the Sea command, 
And others claim Dominion oer the Land. 
Thus wat ry Piſces, and the Crab retain 
Their proper Nature, Both, and rule the Main. 
The Bull and Ram poſſeſs "their old Command; 
They lead the Herds, and fill they love the Land.” 


« i Some they reckoned fruiiful, and others barren ws : 


Ns, 8 


"The Crab is fruitful, and a numerous Brood © 
Freree ny yu and Piſces fills the Flood ; 
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De Lion's bar en, aud e Faows can gain | 
The Maid; Aquarius ſpends his, Youth in vain. 
4 J foo rm 4, tao far disjein d to „ 
The fruitful Pleaſures of encreaſing Love ! 


 Befides theſe, there are various other Diſtinctions made 


of the Signs, nat one Jot leſs whimficai; as you will 


mind in Manilius s ſecond Book of his pbetical Aſtronomy 


and Aſtrology. But leaving the Dreams and vain Ima- 
ginations, of the Ancients, let us proceed to the Circles 
which remain. 

Euphroſ. With a very good Will, Cgonicus; let the 
little Time we have be ſpent to the Purpoſe ;: I had rather 
be poſſeſſed of a little Sterling n than all the Parade 
of ee Nonſenſe. 


— 


8 


D 1A L 0 GUE VI. 


Of the . Tor tes, HARE 3 and 
the PolEs of the WokLD. 


Cleonicus. 


HE next Circles we are to conſider, i in the Sphere, 
are thoſe two called the Colurat, both which paſs 
through the Poles of the World, and cut the Equinoc- 
tial at right Angles. | _ 
Euphre/. And one of them paſſes thro! the Equinoctia 
Points, I obſerve, 
Cleon. It does fo.; and themfore it is called the Fqui- 
noftial Colure; the other, which paſſes thro' the Begin- 


ning of Cancer, i is called the Shit,, Colurg. 


Euphroſ. Whence hath it that Name? 

Cleon. From hence, that when the Sun, in his 
annual Courſe, comes near to the Beginning of theſe 
Signs on either Side, he ſeems to move neither North- 
ward nor Southward for ſome Time, but as it were to 
be ſtationary, which Standing ſtill of the Sun, is in the 
Latin called Soffiitian, 1 8155 8 88 0 res are called 


 Euphrel- 
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Euphrof: What Diſtinction is made of theſe Solſtitial 


Points ? 5815 IT „ HS OLIN», 
Cleon. Becauſe the Sun, when it is in the Beginning of 
Cancer makes Midſummer, that Point i called the Summer 
Solſtice ;. thus the other Point is balleg the „ inte. Solſtice; 
becauſe, when the Sun is in it; it is then the Mid. tinter. 
Eupbhroſ And have not the other Points, which you 
call the Eguinoæes in which the other Ooſarr cuts the Eclip- 
tic, ſome diſtin& Denomination from the Seaſons alſo? 
Cleon. Ves; for when the Sun is in the Beginning of 
Aries, it is then the Middle of the ring, which in Latin 
is called Ver, and therefore this Equinox is called the 
Vernal Equinox ; and when the Sun is in the other Equi- 
nox, it is the Middle of Autumn, which therefore is 
called the Autumnui 3 e . | 
Euphroſ. Then theſe two Colures, I perceive, arc, ina 
Sort, the Boundaries of the Seaſons. i 
Cleons That is their Office; they each of them point 
out two oppoſite Seaſons by their two oppoſite Parts upon 
the Ecliptic. And theſe are the two moſt notable Meri- 
dians of thoſe that are fixed; and the Solſtitinul Culure hat 
this in particular, that it alſo paſſes through the Poles of 
the Eliptic, and therefore cuts it alſo at right Angles. 
Of thete Circles Manilius has ' given us his general 
Deſcription, - * TY; (40 7 i!! FE; 
Prom Pole all round to Pole tw» Lines expreſi't, 
Adverſely drawn, which tnterſett the Reft, wo) 
Aud ane another: They ſurround the IV hole, 
And criſſmg, make right Augles at each Pole. 
Theſe into four juft Parts divide the Sphere, © 
And mark by Signs the Seaſons of the Nor. 
After this, he gives us a particular Deſcription of each 
Colure, and their Courſe through tlie various Conſtellations 
ef the Heavens: And firſt of the Equinoctial Colure—s- 


One drawn from Heawv'n's high Top, deſcends from far, 
And cuts the Serpent's Tail, andthe dry Bear : 

The Equinoctial Scales, the Snake's Extreme, 
And next the Southern Cenlaut's middle Beams 3 
Then thwarts th. atyer/e Pile, and n xt divides ' 
The migh'y Whale, and parts ts. ſeal» Side. 

| Bright Aries Point, ant ſplendid i rigon paſt | 
The fair Andromeda below the Wait ; 
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And next her Mother's Head it cuts, and then 
The Pole, and cloſeth in itſelf again, 1 P. 
Then of the Solſlitial Colure —— 0 . 
Croſs this, and from the Pole deth fr peur W 

e ; 


The other, through the Fore-feet of the Bear, al 
And tbrough its Neck ; which, when the Sun retires, Ce 
Firſt ſhines, and ſpreads black Night, with feeble Fires, ab 
Doyen parts the Twins and Crab, the Dog divides, An 
And Argo's Heel that broke the frothy Tide. of 

: And then the Pole, and other Circle craſt, , 5 | th: 
1 To Caper turns, contracted in his Froſt : all 
The Eagle cuts, and the inverted Lyre, Pa 
Black Draco's Folds 8 5 H. 
be hinder Paws o' th' Bear, and near the Pol. CC 

Its Tail; and cloſing there compleats the Whale. | 5 
Theſe Rownds immoveable, their Site the ſame, ym 
ere Seaſons fix, nor vary in the Frame. ; Ne 

„ 5 . _ 

Thus much, at preſent, is ſufficient; concerning the _ 


Colures ; let me now proceed to the Tropics, | 
-  Euphroſ. Why are thoſe two Circles called the Tropics, 
Cleonteus? + © M ities | have | 
Cleon. To underſtand the Reaſon thereof nicely, you 
muſt know, (which you will eaſily obſerve). that while 
the Sun is going from Aries to Cancer, he advances every 
Day more Northward than before he was, till being come 
to Cancer, he is moſt northerly that he can he; after 
which, as he deſcends to Libra, he gets ever Day more 
Southward than before. Now, when he is in the Begin- 
ning of Cancer, it is, that he changes his Motion, and 
turns from going Notthward to go Southward : Now this 
Turning back of the Sun was by the Greeks called Trope; 
from whence the Parallel paſſing through the Beginning of 
Cancer is called the Tropic of Cancer. 8 2 5 
Eupbroſ. Very good, I underſtand you well; and I fee 
1 alſo the ſame Reapn, why the other 1s called the Tropit 
1 of Capricorn, becauſe there the Sun returns from the 
| outherly Courſe to his northern one. But, pray, what ; 
5 is 1 A202 by theſe Tropics on the Sphere? _ — 4 


Anc 


7 


Cleon. Theſe Tropics repreſent (for any Latitude) the 


longe/t and /horte/i Days in the Tear ; for they _—_ __ 
: PT San 
. 5 N | deriy: 


» 
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of that Day; and it is eaſy to obſerve, from the Sphere, 
that the Day is the /onge/?, and that Night the Horte of 
all others in the Year. In the ſame Manner, the two 
Parts of the Tropic of Capricorn, above and below the 
Horizon, ſhew the forteft Day and longeſt Night in the 

0 Nen | I e 
i Euphroſ. J believe I apprehend your Meaning tolerably 
well; but you muſt make ſome Grains of Allowance to a 

Novice in theſe Studies. —Pray, have theſe Tropies any 


Part of the diurnal Motion of the Sun, for the two Days | | 

when he is in the Beginning of Cancer and Capricorn; | ö f 

where he has the greateſt and leaſt Meridian Altitude ; | it 

and conſequently, when he is in the firſt Minute of $191 

Cancer, all that Part of the Tropic of Cancer, which is | f i 

: above the Horizon, repreſents the Length of that Day; 18 | 
4 and all that is beneath the Horizon, repreſents the Night þ 
'S 


other Uſe? 5/7 =o | : . 
Cleon. They are the Boundaries between the Torrid 

and Temperate Zones on the terreſtrial Globe, of which 
he more hereafter. The Tropic of Cancer is thus poetically 

| deſcribed by Maniliu _ «© | ohh 
” The Line deſcrib'd through Cancer's Claws confines 
ou Type utmoſt Limits of the fatal Signs ; 20S ; 
ile There, when the Sun aſcends his greateſt Height, 3% 
ry In largeſt Rounds he whirls the Day and Night, © | 8 
10 Pleas'd with his Station, there he ſeems to ſtay, | | uy 
ter Nor lengthens much nor much contract᷑s the Day. Wi 
5 And the Tropic of Capricorn, thus 1 
My Another, Southward drawn, exactly ſets 8 h 11 
nd he utmoſt Limits to the Sun's Retreats ; | =» 1 
his M hen hoary Winter calls his Beams away, . © T1 
FY  Obliquely warms us with a feeble Ray, 1 
of And whirls, in narrow Rounds, the freezing Day. 1 
ag To us his Journey s ſhort, but where he lands, I 
lee . With Ray direct he burns the barren Sands. * & 
pie | To wiſYd-for Night he ſcarce reſigns the Day, | 1 
the But in vaſt Heats extends his hated Sway, £1 \ ; 11 
hat 5 R . n 1 

| We are now come to the Polar Circles, which are the laft F | 
the to be conſidered on the Spinte..- _— | 1 
the Euphroſ. Theſe, I remember, you told me were called 1 
art the Arctic and Antarctie Circles; pray; whence do they | 


derive theſe Names? 
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leon. The: Ardic Cirele, or that about the North Polk, 
is fo called from rus, the Greek Name of the Conſtel- 


lation of the greater Bear, which is ſituated very near it; 
and the North Pole is ſometimes called the Hrdtic Pole, 


becauſe it is the laſt Star in the Tail of the lefler Bear; 


us I ſhall:ſhew you. hereafter, when we come to diſcourſe 


of the Conſtellations. The other is called the Antarctic 


Cates as being on the op 77755 Part of the Sphere to this, 
+» Euphrof. What is the Uſe of theſe Cireles ?'! 


leon. They ſheu the Latitude on each Side the Equi- 


een where the Sun does not ſet, or go below the 
Horizan, when he is at the greateſt Diſtance; North and 
South, that is, in the Beginning of Cancer and Capricorn, 

Euphro. Indeed! is there fuch a Thing as all Days 
—— no Night, in that Latitude; 

leon. — an] and the nearer you go fm the Pokir 
Circle to the Pole, the longer the Sun continues above 
the Horizon; and preciſely under the Pole, the fan ſets 
not for the Space of ſix Months, or half a Year, as I ſhall 
demonſtrate to von on the Globes hereafter; and the 


other half. Year it.is all Night; that is, the Sun is not 
ſeen from that Pole above dhe Horizon, Which 1 in that 


Caſe is the Equator. itſelf. 


Euphroſe This is ver 3 1 Hege I ſhall 3 


ſtand you better upon Globes. — But what other Uſe 
do you make of theſe Circles 
Cleon. They are the Boundaries between the Temperatt 


and Frigid Zones. Theſe Circles alto Mani lius thus de- 


ſcribes: 
One tow ws the North ſuſtains the thinning Bear, 
And lies divided From the. Polar Star | 
Twice twelve Degrees, and thirty Minutes leſs ; 
Which Space the Tre Topics Fr am the Line paſſe e/s. 
The Antarctic thus: 
vo laſt, drawn round the Southern Pole confines 
Bears, and lie, the utmoſt of the Lines. 
Nature conſtant in her Vork is found, 
Wil as the Arctic ig Antarctic Round. 
e But before we leave this Subject, pray tell me 
hing; why are the Ends of the 9 of the Sphere 
called the-PoLEs of abe Harld ?. 
(Clem. The Wind Pen 18 n. and fgn ifies to on, 
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round about: Now, ſince theſe two Points in the Heavens, 
which are oppoſite to the Ends of the Axis of the Sphere, 
are quieſcent, and all the other Parts of the Heavens have 
an apparent Motion about them, therefore they were looked 
upon as the two great Cardinal Points, or Hinges, on which 
the whole Fabric of the World did turn. 
Euphroſ. 1 think the Deſcription of theſe Poles in Virgil 
is yeryihne. when hefeys © ST . 
Two Poles turn round the Gl:be, one ſeen to riſe 
O'er Scythian Hills, and one in Lybian Skies ; 
The fir, i ſublime in Heav'n, the laſi is whirl'd 
Below the regions of the nether World; 
Around gur Poles the ſpiry Dragon glides, 
And, lite a wand'rins S'ream, the Bears divides, 
The leſs and greater, ibho by Fate's Decrees, 
Abhors ta dive beneath the Southern Seas; 
There, as they ſay, perprtual Night i; found, 
In Silence bro»ding on th' unhappy Ground: 
Or when Aurora leaves our northern Sphere, 
She lights the downwards Heav'ns, and riſes ther 
And when on us ſh: breathes the living Light, | 
Red Veſper kindles there the Tapers of the Night. | 
| | i Dryden's Virgil. 
oo es he not here aſcribe a Motion to the Poles them- 
elves * 5 | 
Cleon. He does ; and by it only means, that when we 
go North er South, they appear to aſcend or deſcend, above 
or below the Horizon; at leaſt, this is all the Motion the 


Poles can poſſibly have. But more of this when we come 
to the Uſe of the Glohes. 2 
Thus have we paſſed through ſo much of the Doctrine 
of the Sphere, as is neceſſary to enable you to have a right 
Underſtanding of the Globes and Orrery, which will ex- 
emplify and illuſtrate all thoſe Matters, and make them 
familiar and eaſy to your Apprehenfion, 
Euphroſ. Dear Cleonicus, you highly oblige and delight 
me; I think long <e'er thoſe Inſtruments come in Play: 
ray, which are we to have next, the Globes, or Orrery ? 
leon. The Orrery, my Euphroſyne ; I have provided 
one for that Purpoſe, which will afford you a pleaſurable 
Entertainment for the next Leiſure-Hours. 
Fo: 1; iy + | 


of — — — 
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... DIALOGUE. vn. re 
Of the ORRERY. 
35 8 Cleonicus. 
V ES, my Euphroſyne, this is the fam'd Machine, of 
which I promiſed you the Sight and Uſe, when we 
laſt converſed on theſe Subjects. | 
Euphreſ. A ſhowy Piece of Art it ſeems to be, indeed 
I - Pray, who was the firſt Inventor of it? 
| Cleon. This Machine was invented by Degrees, and 
| made in its utmoſt Perfection, firſt by Mr. Rowley, for 
King George the Firſt; after which the Earl of Orrer 
beſpoke another; and from him, it is ſuppoſed by ſome, 
that it had its Name : But ſome will have it derived from 
a Greek Word of the ſame Sound, which ſignifies to fer; 
becauſe in this Machine we fee all the Motions of the hea- 
venly Bodies performed in the ſame Manner as they arc 
in Nature itſelf. . 2 | | 
. Euphro/. Are there not different Sorts of Inſtruments 
of this Kind made ; becauſe, I think, T have ſeen the 
Print of an Orrery, of a different Make from this? 
| Cleon. Yes; fince the firſt Invention they have been 
variouſly made, and very much improved by feveral Ar- 
tiſts; but the Orrery conſtructed by the late ingenious 
Mr. Dean, exceeds in Point of Neatneſs and Elegance al 
that has been yet made, if you except the Motions of the 
.* © Satellites of Jupiter and Saturn; but there feems a great 
| Deal wanting yet, to render an Orrery more fimple in its 
Þ Structure, and of an eafier Purchaſe than thoſe which 
I | have been hitherto made; for the firſt were ſold for 2 
l! thouſand Guineas; none of the largeſt Sort for leſs than 
| three hund ret. 


— 


Eupbroſ. Had the ancient Aſtronomers no Contrivance 
of this Kind, to reprefent the Motions of the heavenly 
Bodies? 7 ; „ 
= _ - © Cleen. Yes, it appears they had ſomething analogous 
| | to it, made by that famous Mathematician, - Archimedes, 
1 on whom the Latin Poet Claudian wrote a merry Epigram, 
in the Engliſb Tranſlation of which you will fee Nou 


ley's 


V 
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| bys Name, inſtead of Archimedes, às given us by Dr - 


Harris in his aſtronomical Dialogue, Page 182. 

A ben lately Fove the Orrery ſurvey d, 

He, fmiling, thus to Gods in Council faid ; | 

How ſhall we flint preſuming Mortals Pow'r P © 

The Syracuſan Sage did, once before, 8 

The heav'nly Motiont fhew in Spheres of Glaſs, 

And the erratic Orbs and Stars expreſs:  _T 

But his Machine, by one fix'd Pow'r and Weight, 

Mov d, and was gouern d, as we are, by Fate; 

While the hald Rowley, in his Orrery, 

Keeps his firft Porr, juſt lthe his Genius fre: 

He knews the ſecret Spring, and can impart 

Laws to the hole, and to each fingle Part. : 

His daring Hand, or brings, or hinders Fate: 

He makes the Earth thro ſiluer Zodiacs run, 

Juſiiy obſrquirus to the golden Sun: | 

While the bright Maon, ſhining with borrow'd Light, 

Marks out the Months, and rules the ſable Night . 

And all abedient to his ſole Command, | © 

Turn owns their _ as he _—_ his Hand; 

Their Phaſes, and their Afpatts all diſplay, 

And at 4 Beck exhibit Ns or De? F | 

He makes Eclipfes, as be will, appear, 

For any paſt, preſent, ar future Year; _ Meg 

Shews their true Cuurſe, and roots out vulgar Fed. 

Guiltleſs Salmoneus at your Suit I flew, © | 

Shall J, to pleaſe you, take off Rowley tao ? 

Oh ! ne, all cry'd, the glorions Artiſt ſpare, | 
Tranſplant bim bither, aud make him a Star. 
Eupbroſ. This is an ingenious Piece of Wit, indeed; 

but the Inſtrument highly deſerves it, to all Appearance; 
it being in the external Frame, and (I doubt not) in the 
internal Structure, an admirably beautiful and exquiſite 
Piece of Workmanſhip. * 

Cleom. All you obſerve is very right; and Pity it is, 
that the Coftlineſs and Magnificence of fo curious and 
uſeful an Inſtrument ſhould be a Bar to its common Uſe. 
I ſhall now proceed to give you a View of each particular 
Part, in a general Deſeription of the Whole. 

The Frame, which coritains the Wheel-work, &c. and 


regulates the whole — is made of fine Ebony, and 
N ; Os 18. 
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is. near four Feet in Diameter; the Outſide thereof js 
adorned with 12 Pilaſters, curiouſly wrought and gilt: 
Between theſe, the twelve Signs of the Zodiac are neatly 
ee with gilded Frames. Above the Frame is a 
road Ring, ſupported with twelve Pillars ; this Ring 
repreſents the Plane of the Ecliptic, upon which there are 
two Circles of Degrees, and between theſe the Names and 
Characters of the twelve Signs. Near the Outſide is a 
Circle of Months and Days, exactly correſponding to the 
Sun's Place at Noon, each Day throughout the Year. 
Above the Ecliptic ſtand ſome of the principal Circles 
of the Sphere, according to their reſpective Situations in 
the Heavens, viz. (No. 10.) are the two Colures, divided 
into Degrees and half Degrees. No. 11. is one Half the 
Equinoctial Circle, making an Angle of 234 Degrees. 
The Tropic of Cancer and the Arctic Circle are each fixed 
parallel, and at their proper Diſtance from the EquinoQtal, 
On the Northern Half of the Ecliptic, is a Braſs Semi- 
circle, moveable upon two Points fixed in and =: 
This Semi-circle ſerves as a moveable Horizon, to be put 
to any Degree of Latitude upon the North Part of the 
Meridian. The whole Machine is alſo ſo contrived, 2s 
to be ſet to any Latitude, without affecting any of the 
Inſide Motions: For this Purpoſe, there are two ſtrong 
Hinges (No. 13.) fixed to the Bottom-Frame, upon 
which the Inſtrument moves; and a ſtrong Brafs Arch, 
having Holes at every Degree, through which a ſtrong 
Pin is to be put, according to the Elevation. This Arch 
and the two — ſupport the whole Machine, when it 
is lifted up, according to any Latitude; and the Arch, 
at other Times, lies conveniently under the Bottom- 
Frame. 4 (-- | 3 
When the Machine is ſet to any Latitude, (which 
is eaſily done by two Men, each taking hold of two 
Handles, conveniently fixed for that Purpoſe) ſet the 
moveable Horizon to the ſame Degree upon the Meridian, 
and you may form an Idea of the reſpective Altitude, or 
Depreſſion of the Planets, both Primary and Secondary. 
The Sun (No. f.) ftands in the Middle of the whole 
Syſtem upon a Wire, making an Angle with the Plane 
of the Ecliptic of about 82 Degrees, which is the Incli- 


nation of the Sun's Axis, to the Axis of the RI 
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Next the Sun is a ſinall Ball (No. 2.) repreſenting Mer- 


cury: Next to Mercury is Venus, (No. 3.) repreſented by 


a large Ball, and both theſe ſtand upon Wares; fo that 
the Balls themſelves may be more viſibly perceived by the 


Eye. The Earth 1s repreſented (No. 4.) by an Ivory Ball, 
having ſome of the dag e Meridians and Parallels, and 


a little Sketch of a Map deſcribed upon it. The Wire, 
which ſupports the Earth, makes an Angle with the 
Plane of the Ecliptic of 664 Degrees, which is the Incli- 
nation of the Earth's Axis to that of the Ecliptic. Near 
the Bottom of the Earth's Axis 1s a Dial-plate, (No. 9.) 
having an Index pointing to the Hours of tlie Day as the 
Earth turns round its Axis. 1 8 | | 

Round the Earth is a Ring, ſupported by two ſmall 
Pillars; which Ring repreſents the Orbit of the Moon, 
and the Diviſions upon it anſwer to the Moon's Latitude: 
The Motion of this Ring repreſents the Motion of the 


Moon's Orbit, according to that of the Nodes. Within 


this Ring is the Moon, (No. 5.) having a black Cap, or 
Caſe, which by its Motion repreſents the Phaſes of the 
Moon, according to her Age. Without the Orbits of 
the Earth and Moon is Mars (No. 6.) The next in 
Order to Mars is Jupiter, and his four Moons (No 7.) 
Each of theſe Moons is ſupported by a crooked Wire, 
fixed in a Socket, which turns about the Pillar that 
ſupports Jupiter: Theſe Satellities may be turned by the 
Hand to any Poſition ; and yet when the Machine is put 
into Motion, they will all move in their proper Times. 
The outermoſt of all is Saturn, and his five Moons, and 


Ring, (No. 8.) Theſe Moons are ſupported and con- 


trived after the ſame Manner with thoſe of Jupiter. The 
whole Machine is put into Motion by turning a ſmall 
Winch, like the Key of a Clock, No. 14.) and all the 
Inſide Work is ſo truly wrought, that it requires but very 


4 


{mall Force to put the whole in Motion. 


Euphbroſ. How are theſe planetary Bodies to be put in 
Motion? Could J ſee, or be made ſenſible of it? | 


Clean. Yes: Above the Handle there is a cylindrica 


Pin, which may be drawn a little out, or puſhed in at 
Fleaſure: When it is puſhed in, all the Planets,” both 
Primary and Secondary, will move according to their re- 
ſpective Periods, by turning the Handle: When it is 


5 | drawn 
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drawn out, the Motion of the Satellities of Fupiter and 
Saturn will be ftopped, while all the reſt move without 
Interruption. This is a very good Contrivance to pre- 
ſerve the Inſtrument from being clogged by the ſwift 
Motions of the Wheels belonging to the Satellites of 
{epiter and Saturn, when the Motion of the reſt of the 

lanets are only conſidered. | 

There is alſo a Braſs Lamp, having two Conyex 
Glaſſes, to be put in the Room of the Sun; and alſo a 


| ſmaller Earth and Moon, made ſomewhat in Proportion 


to their Diſtance from each other, which may be put on 
at Pleaſure. . 8 | 

The Lamp turns round at the fame Time with the 
Earth, and by Means of the Glaſſes caſts a ſtrong Light 
upon her: And when the fmaller Earth and Moon are 
placed on, it will be eaſy to thew when either of them 
will be-eclipſed. 

Eupbroſ. Well! I think every Thing admirably adapt- 


ed to anſwer the Purpoſe of ſuch a Machine; and now! 
preſume you are ready to put it in Motion, and gratify 


my Sight with a View of the Secondary Planets as well 
as the Primary, in the various Revolutions, which I have 
not yet ſeen in any Inſtrument. | 

Cleon. I ſhall do it this Inſtant : ——You fee I put 
on the Handle, and puth in the Pin juſt above it ; and 
place a black Patch (or Bit of Wafer) upon the Middle 


of the Sun, right againſt the firſt Degree of Aries (Y). 


Vou may alſo place Patches upon Yenus, Mars, and 
Jupiter, right againſt ſome noted Point in the Ecliptic. 
If you lay a Thread from the Sun to the firft Degree of 
Aries (Y), you may ſet a Mark where it interſects the 
Orbit of each Planet ; and that will be a Help to note thc 
Times of their Revolutions. | 


Euphroſ. Why am I to place Patches upon Venus, Mars, | 


and Jupiter, and not upon Mercury and Saturn. 


Cleon. Becauſe theſe Planets are known to have a Mo- 


tion about their Axis by a conſtant Obſervation of the 
Motion of Spots, ſeen on their Surfaces, when obſerved 
through good Teleſcopes. Theſe Spots, like thoſe of 
the Sun, are found to be regular, and to deſcribe ſuch 
Lines on the Surfaces of the Planets as they really would 


do, were the Planets to be moved about their Axis, wa 
> | ; ode 
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tlioſe Spots on their Surfaces in the Times and Manner 
you here ſee repreſented in the Orrery, ſo that they 
plainly prove the diurnal Rotation of thoſe Planets. 
But as for Mercury and Saturn, no Spots have been 


obſerved on their Surface ſufficient to anſwer ſuck a 


Purpoſe. 
Pudbroſ; In what Times do thoſe Planets revolve about 


their Axis? | 
Cleon. You will immediately fee; for obſerve, one 
entire Turn of the Handle anſwers to the diurnal Motion 


of the Earth round her Axis, as may be ſeen 1 e c 
OoOt 


Motion of the Hour - Index, which is placed at the 


of the Wire, on which the Terella is fixed. When the 


Index has moved the Space of Ten Hours, you may 
obſerve, that Jupiter has made one Revolution compleat 
round its Axis: The Handle, being turned until the 
Hour - Index has paſſed over 23 Hours, will bring the 
Patch upon Venus to its former Stuation with reſpect to 
the Ecliptic, which ſhews that Venus () has made one 
entire Revolution round her Axis. Mars makes one com- 
pleat Revolution round his Axis in 24 Hours, and about 
40 Minutes. When the Handle is turned 254 Times 
round, the Spot upon the Sun will point to the ſame 
Degree of the Ecliptic, as it did when the Inſtrument 


was firſt put in Motion. And, thus by obſerving: the 


Motion of the Spots upon the Surface of the Sun, and of 


the Planets in the Heavens, their diurnal Motion was 


diſcovered; after the ſame Manner as we do here obſerve 
the Motion of their Repreſentatives, by that of the Marks 
placed upon them. TE. 5 855 
Euphroſ. Theſe Things delight me very much, as 
tney are quite new to me; obſerve alſo, that the Earth 
moves upon its Axis; but as this is a more important 
dubject, it will require a particular Conſideration, which 
| thall trouble you with fore other Time; at preſent l 
inal be glad to attend you on the Subject of the Secon- 
dry Planets, and their Motion round the Primary; and 
irſt, if you pleaſe, let me obſerve the Motion of the 
Moon about the Earth at the fame Time as the Earth 
eps moving on in her Orbit about the Sun. | 
Elm. This you ſhalb do, and perform it with your 
n Hands; Take: the Winch, and while you tum the 
| „„ Handle 
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Handle you will obſerve the Planets perform their Mo- 
tions, in the ſame relative i imes as they do in the Hea- 
vens : then about the Earth you will obſerve that the 
Lunar Orb will depart from a Point in the Ecliptic about 
the Earth, and return to the fame again in 27 Turns and 
X of the Handle, which is called the periodical Month ; in 
Contradiſtinction to the ſynodical Month | | 
Euphroſ. Pray, what is the Difference then between 
the periodical and ſynodical Month You have formerly 
mentioned to me by Way of | heory, and I thould be glad 
to ſee it exemplified, as it were, in Fact. | 
Cleon. I will ſhew you wherein the Difference con- 
fiſts ; I have already obſerved to you, that the periodical 
Month is the T ime, which is taken up by the Moon in 
departing from any one Point of the Ecliptic, and re- 
turning to it the ſame again ; but more particularly thus: 
I ſtop the Motion of the Earth, and place the Moon 
juſt between the Earth and the Sun; which you know 
is what we then call the New. Moon; then, putting the 
Machine in Motion, you obſerve, that in 27 and 4 
Turns of the Handle, the Moon will make one Revolu- 
tion, and come to the fame Point between the Earth and 
the Sun again; therefore were the Earth to ſtand ſtil 
in the Heavens, the Space of Time between the new 
Moons would then be 27 and 3 Days, and the periodical 
and ſynodical Months would then be the fame, But, as 
the Caſe now ſtands, fince the Earth really has a Motion 
about the Sun, at the fame *Fime that the Moon moves 
about it, we mult repreſent both in Motion in the Orrery; 
"Therefore, bringing the Moon in the Situation between 
the Earth and the Sun as before, you will obſerve, by 
turning the Winch, that while the Earth moves pro- 
greſſively on, you will make not leſs than 294 Turns 
of the Winch, before the Moon will come exactly be- 
tween the Earth and the Sun again; and this ſhews 
the Space of Time in what we ufually call the fpnodica 
Month, viz. two Days and ꝓ longer than the periodic 
Month. toe ovens i(t our dy 465, 
Euphroſ. Lou have made the Thing very clear and 
eaſy to be underſtood; and I fancy I ſhall be able to read 
2 Lecture on the Orrery myſelf ere long: The. Moon, 


you ſee, always ſhews the ſame Face to the Earth ” 
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the Orrery as it does in the Heavens ; how comes that to 
fs, Cleonicus ? | ö 
Cleon. For this Reaſon, that juſt ſo much of her 
Surface as is turned towards the Earth, by her monthly 
Motion, is turned from it by her Motion round her 
Axis, which is performed juſt in the ſame Time; for, if 
ſhe had no Motion about her Axis, all Parts of the 
Mgon's Surface would be ſhewn towards the Earth ſuc- 
ceſſively in the Courſe of one Revolution; but of this I 
ſhall give you a further Illuſtration another Time. 
Euphroſ. 1 muſt not expect to know every Thing at 
once. I ſhall always be content to wait the Time, you 
think moſt. proper for my Inſtruction.— But now for the 
Moons of Fupiter ; let me ſee how they perform their 
Periods round their Primary. SE = 
Cleon. This you will do immediately; but let us 
place all the Moons of Fupiter in one right Line, from 
their reſpective Primaries, and then you will obſerve, 
by turning the Handle, that they are ſoon ſeparated and 


diſperſed one from the other, according to their different 
Celerities: Thus, you ſee, one Turn of the Handle 


brings the firſt Moon about 5 Parts round Fupiter, while 


the Second has defcribed but , Parts; the Third about. 


and the Fourth not quite +5 Part, each of its reſpective 
Orbits. | vb | | 5 
Euphrof. Ves; and by the Hour-Index I further ob- 


ſerve, that the firſt Moon will in 18 and & Hours come 


round to its former Poſition, or make one Revolution. 
The Second at the ſame Time will be almoſt oppoſite to 
the Firſt, and ſo has made but little more than half + 
Revolution in the ſame Time, and the others are in 
different Aſpects according to the Length of their Periods. 
In ſhort, J have the Pleaſure now to ſee, by telling the 
Turns of the Handle, and obſerving the Hour-Index, that 
the feveral Planets of Jupiter perform their Periods in the 
ſame Times that you formerly mentioned. But theſe 
Mons of Fupiter have been rendered very famous on Ac- 
count of finding the ' Longitude by them; now I thould 
be glad to underſtand the Rao of that Affair. Pray, 
Cleonicus, could I be affiſted in that Reſpect by this Piece 
of Machinery ? © Fo e, ORs lk 

PU otter Bi Econ owt Yes: 


- 


1 
r q + 4 * 3 
th WT A i 5 2 [ 
1 Re"; Ne * 2 93 1 \ 


202 THE YOUNG GENTLEMAN 


Clean. Yes, my Euphroſyne, you may very eaſily ; by 
Means of the Eclipſes, which theſe Moons ſuffer in the 
Shadow of mage and to make the Thing as. clear to 


vou as poſſible, I ſhall place the Lamp in the Room of 


the Sun in the Centre, to caſt a Light on the Body of 
Jupiter and his little Syſtem of Moons; by this Means, 
the Shadow of Jupiter and his Moons will be very evi- 

t on a Piece of white Paſte-board placed directly 
behind them from the Sun. And now, by carrying the 
Candles out of the Room, Jupiter will have no other 
Lights but what it receives from the Lamp. 

A 'T his is a Sort of Repreſentation of the gloomy 
Regions through which Jupiter with his Attendants 
move; and | plainly perceive, the Shadow of Jupiter, 
and of his Moons too on the Paſte-board ; I plainly ſee 
the Manner of their apparcnt Motions ; that they move 
backward and forward in one ftraight Line, or nearly fo: 
But here they appear very different from what they for- 
merly did through the Teleſcope, where they appeared as 
fo many brilliant Points; here only as dark moving Sha+ 
dows ; and I eaſily apprehend, by what I ſee, that when 
one of thoſe little Moons gets into the Shadow of Jupiter, 


it muſt neccffarily diſappear to us on that yonder Ball of 


Earth; and then is faid to be eclipſed. 3 

Cleon. This is very true, with reſpect to their Appear- 
ance on the Paſte- board; but as for the Moons them- 
ſelves, you have a much better Idea of their Motions 
now than you could poſſibly have through the Teleſcope; 
for here, you ſee, they move in their proper circular 

Orbits, as they really do in the Heavens; and here alſo, 
you obſerve, the little white Balls go into and out of 
Jupiter's Shadow in the ſame Manner as they do there. 

Euphroſ. This I view with Pleaſure, and theſe Eelipſes 
of the little Moons, I obſerve, are very frequent in thoſe 
which are neareſt their Primary, and perform their Perjods 
in the ſhorteſt Lime. And therefore, I preſume the firſt 
of theſe Moons muſt afford the beſt Opportunity of find-. 
ing the Longitude, by Reafon of the Frequency of its 
Ecliples.. fi ' | | 


Cleon. What you fi is very juſt, there being, gene · | 


rally, two of thoſe Eclipſes in three Days; and there». 
fore they afford Mariners and Geographers 9 


AND LADY'' PHILOSOPHY. 203 


of finding the Longitude almoſt as often, and as exactly, 
as they pleaſe. 


Euphroſ. But what Method do they take for this Pur- 


ſe, Cleonicus? 


Cleon. 1. will inform you as intelligibly as I can; and 


in order thereto, you muſt obſerve the following Par- 
ticulars. 7 | | 

Fir/t, That by Reaſon the Theory of Jupiter's Moons 
is very well aſcertained by Obſervations, the Times in 
which any of the Eclipſes of Jupiters Moons happen 
can eaſily. be aſſigned by Aſtronomers; and accordingly, 
the Time of the Immerſions and Emerfions of the firſt 
Satellite are calculated in an Ephemeris, to anſwer this 
valuable Purpoſe. Secondly, That the Earth moving 
about its Axis once in 24 Hours, it is plain, that in one 


Hour a 24th Part of the Equator will paſs under the 


Meridian of any Place; that is to fay, 15 Degrees of 
Motion under the Equator anſwers to one Hour of Time; 
which is 1 Degree in 4 Minutes, or 15 Minutes of a 
Degree in one Minute of Time. Thirdly, The Eclipſes 
of theſe Satellities are ſeen at the ſame Inſtant in every 
Part of the Earth where the Planet is viſible; therefore, 
Fourthly, if two Perſons, under the ſame Meridian, ob- 
ſerve ſuck an Eclipſe, it muſt neceſſarily appear to them 
at the ſame Time by a Clock or Watch; but if they live 
under different Meridians, the Time ſhewn by their 
Clocks will be different, when they obſerve this Phæno- 
menon ; and this Difference of Time turned into Mo- 


tion, by allowing, as I mentioned above, 1 Degree to 4 


Minutes, will ſhew the Difference of the two Meridians 
in Degrees of the Equator ; and this is all that they call 
finding the Longitude. 
Euphrof. I doubt not but I ſhall more eaſily underſtand 
theſe Things, when I have thought about them a little 
longer; but as I have always found theſe Ideas much 
facilitated by Example, I ſhould be glad if you would 
oblige me in that Reſpe& with an Inſtance how Longi- 
tude is found between any two particular Places; as at 
London, and any other Place, _ 
Cleon. I will, my Euphroſyne ; ſee, here is M hite's 
Ethemeris for the Year 1757, where all the Immerfions 
of the firſt Satellite are particularly regiſtered from the 
© 1] - Beginning 
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Beginning of January to the gd of May, and after that, 
the Emerſions out of Fupiter's Shadow, to December, for 
the ſeveral Days, Hours, Minutes, and Seconds, when 
they happen, as you here obſerve in their reſpe&ive 
Colamns. 5 | | | 
Euphroſ. 1 fee them all; and take Notice, that at the 
End of the Table, he fubjoins an Example of its Ute, 
which is very Thing I want to ſee explained. _ 
Cleon. That you thall inſtantly; as thus; ſuppoſe you 
was in fome particular Place on the qth Day of next 
October, and there, with a good reflecting Teleſcope, 
you obſerved the firſt Satellite of Jupiter emerging out of 
the Shadow at 44 Minutes and 22 Seconds paſt 10 
o Clock at Night, by a good Watch, that ſhews Se. 
conds; then you will take the Ephemeris, to fee what 
Time the ſame Phenomenon happened at the Reva 
Obſervatory at Greenwich, (to which the Numbers in thc 
Table are adapted ;) and you will find againſt O#ober the 
gth,” that it was 48 Minutes and 42 Seconds after 8 at 
Night. Now the Difference between the Times of Ob- 
fervation at Greentbich, and the Place you are ſuppoſed to 
be in, is 1 Hour, 55 Minutes, and 40 Seconds, which, 
converted into Degrees and Minntes, in the Equator, 
will make 28 Degrees, and 5 Minntes, allowing for 
every Minute of Time 15 Minutes of a Degree, as before 
mentioned, | 1 | 
Euphreſ. So that theſe 28 Degrees and 5 Minutes are 
what you call the Difference of Longitude of thoſe two 
Places; but Mr. Mphiie ſays, this is the Longitude of the 
Place of Obſervation to the Eaſt of the Britiſſi Obſer- 
vatory ; But why docs he ſay to the Eaft, Cleonicus? 
this ] do not clearly underſtand. 4 
Cleon. This you will eafily apprehend; my Emphroſyar, 
if you confider, that the Diurnal Motion of the Earth is 
Eaftward, and therefore, at whatever Moment of Time 
the Eclipſe is ſeen at a Place 15 Degrees Eaſtward, it 
muſt neceſſarily be one Hour later than the fame appears 
at the Obſervatory at Greenwich ; and if the Place were 
Weſtward 15 Degrees, then it would happen 1 Hour 
ſooner than at the Obſervatory ; but of this Affair you 
will be more particularly convinced when we come 10 
the Uſe of ches Giebel 5 
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A Table of the Eclipſes of Jupiter's firſt Satellite, 

reduced to apparent Time, 1757. 
Immerhons | Immerſions Immerſions] Emerhons ] 
Janvazxy | FEBRUARY | ArRIT Juxz 
Id. h. m. f. .d. h. m. f. d. h. m. ſ. d. h. m. f. 
2 15 13 41ſ/26 11 42 16022 8 36 28012 18 31 57 
9 4 r1]23- 6 10 53j24 3 5 14/14 13 © 15 
4 343 Mazen 5 21 34 216 7 28 33 
2 * 27 16 2 47118 1 56 50 
1 404. — (K 29 10 31 331729 20 25 8 a 
It 11 31 19} 2 © 39 3 May 21 14 83 27 


| 2 

15 0 26 3o| 5 13 36 * Immerſions 25 3 50 
ro 18 54 12 7 8 ö 37 1 5 © 16120 22 18 33 
18 13 21 56 9 2 34 27 2 23 28 59 28 16 46 53] 


Emerfions 


Jury X 
23 20 45 15014 10 0 57 4 20 5 50 3 
28 1513 976 4 29 46 8 14 34 28 Emerſions 


27 9 41 4/27 22 58 30 8 9 3 6862 5 43 33] 
29 4 9 79 £7 27 28/10, 3 31 42 1 2 4 57 
30 22 37 11½z1 11 56 18111 22 0 19] 5 18 8 
Fzrxvary 3 © 25 11/13 16 28 gx 5 9 8 3 

25. © 54 4/15 10 57 2 © | 
Immerſions 26 19 22 58 A c 75 3117 2 5 41 


L..17.-3-14ja8--I3--51-73/8--2 4 3 8 A; 
PEE EAT ies 


, | Lov tho dp 6 0 0 32-40 
{;, 0.29 8 24 7 5 3 18 4 0 of 
8 18 58 57 Immerſions 26 1 48 2 19 22 28 57 
10 13 2 — 22 16 57 14 


2 
., 20 6 1 

7 e. 2 21 18 4712914 45 $23 fo us 0 
15 20 8 47 30. 841 17 023727 
17 Is 10 2009 10 16 31 Jux E 4 28 18 52 +4 
19 9 4 59 | + 45 / Emerſions 3e 13 20: 55 
21 4 16 3319 £3. 74 19. —| Avevsr | 
22 22 45 67517, 43 12] 2,5 41 5 
24 17 13 3 22 10 18] Emerſions 

5 16 38 46 1 7 49 44]. 
(FT. 1 0 3. 3 EOS: 
9 
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5 35 23] 4 20 47 3 
4 40 6 15 16.36] 
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A Table of the Eclipſe of Jupiter's firſt Satellite, 
reduced to apparent I ime, 1757. | 


_Emerfions Emerſions [E Emerſions | Immerſions 
 Avevsr [SEPTEMBER | O Ocrozzrs | Decemaen | 
d. B. w. IId. . m. IId. k. m. Id. h. m. T 


8 9 45 34|7 12 1 42] 5 19 50 2601 24 gr 3 
10 4 14 359 6 31 1 7 14 19 36013 18 8 3 
11 22 43 37]iz 1 0 24] 9 8 48 42|15 12 36 15 
13 17 12 42/12 19 29 4*|1: 3 17 48017 7 43 4 
15 11 41 47114 15 50 8/T2 21 46 Gilg 1 31 1 
7 6 10 51116 8 28 28074 16 15 53/20 19 38 51 
19 © 39 $6113 2 57 46116 10 44 51122 14 26 23 
20 19 9 12019 21 27 4118 5 14 4924 8 535 
22 13 38 2801 15 56 2019 23 42 48|26 3 21 3 
xd 8 7 38/23 10 25 37121 18 11 46{27 21 49 
26 2 35 48[25 4 54 343 12 40 37/29 16 26 3 
27 21 6 326 23 24 11]25 7 9 2731 10 44 5 
29 15 35 18128 17 53 30/27 138 11 | 
1 10 4 34/30 12 22 49[28 20 6 55 
CESSES { OcTtozEeR n K 
merſions Conjunction 
14 4 33 51 mene of the & dun and g 
3 23 3 7 2 6 52 3|Fupiter, Ne-“ 
2 17 32 24 4 1 21 10 Eenber 21ſt | Þ 
| The Times of the Eelipſes in this Fae 5 
adapted to the Meridian of the Royal Obfervator 
near London, and afford an excellent Method of diſ- 
covering the Longitude, or Difference of Meridians, 
between that and any other Place whatſoever, whic 
I ſhall Yluftrate by an Example. 
| Suppoſe on the 9th Day of OHober, the Time « 0 
the Emerſion of Jupiter's firſt Satellite, be abſerved} 
by a Teleſcope at 44 Min. 22 Sec. paft 10 at Night; 
0 find by the Table, that the Time of this Emer 
fian will happen at the Britiſb Obſervatory, th 
fame Night, 48 Min. 42 Sec. paſt 8: The Dif 
ference of the Times is 1 Hour, 55 Min. 40 Sec. 
Which converted into Deg. and Min. of the Equa- 
or, will make 28 Deg. 55 Min. the Lofigitude o 
the Place of Qbſervation, to OW of the Britiſi 
Obſervatory. 


* 
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- Euphroſe Well, I ſuppoſe by this Time you- are tired 
of talking ſo much about the Longitude, to one of our 
Sex, who are ſeldom employed in putting in Practice 
any of the great Diſcoveries of the Philoſophers; but as 
we have naturally a Curioſity of Enquiry into every 
Thing that we hear of that is of a public or wonderful 
Nature, we are oftentimes ſolicitous to be ſatisfied about 
Things that do not ſo immediately concern us. Of this 
I ſhall give you a farther Inſtance hy a Query or two con- 
cerning Saturn, his Moons, and Ring. I ſee they move, 
after the ſame Manner with thoſe of Jupiter, about their 
Primary; but I obſerve this Syſtem of Afoons has not the 
fame Foſition with reſpect to the Plane of the Orrery as 
thoſe of P. ter have; but as the Time is now far ad- 
vanced, / hall beg a more particular Account of what 
relates to Saturn and his Syſtem the next Opportunity we 
have for Converſe on theſe Subjects. 1 45 


— 
Fr" 2 — 
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- .DIALOGHE. VIM 

_ The Uſe of the Orrery continued. 
Remember you took Notice, that Saturn's Afoons were 
not alike poſited with thoſe of Jupiter, in regard to the 


Eeliptic. And it is true, they are not; for thoſe of Fup:- 


ter ate parallel to that; but thoſe of Saturn are inclined 
thereto in an Angle of about 31 Degrees; as is alſo the 
Plane of his Ring. 5 

Euphroſ. Then, I perceive, that the Shadow of Saturus 
Moons, caft on | the Paſteboard behind them, will not 
appear to move backward and forward in a right Line, 
like thoſe of Jupiter. 0 5 | os 

Cleon. You rightly obſerve, they cannot appear fo to 
move to an Eye placed upon the Earth; as you will cafily 
ſee by the Experiment; for having placed the Paſteboard 
properly behind this Planet, and taken all the Candles but 
one out of the Room —lay your Hand on the Winch, and 
put them in Motion, and then you ſee on the Paſteboard, 


chat each reſpective Satellite deſcribes an Orbit of an oval 


Figure, and what the Geometers properly calhan Elligſir, 
one Part of which lies above, and the other below the 
Planet, and its Ring in the Center | 


_— at 
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Euphroſ. It greatly delights me to obſerve theſe curious 
Appearances; and now I fee, in Fact, how Things are 
in Nature performed, and brought about: I ſee the Rea- . 
ſon why the Moons, while they deſcribe the remote Part 
of their Orbit, appear direct in Motion, and retrograde, 
while they deſcribe that Part next to us: ] ſee likewiſe, 
that the Shadow of the Ning, in like Manner, is not 
circular, but elliptical, including the Body of Saturn, very 
much like what formerly appeared in the Heavens through 
the Teleſcope. GAL od 5 
Cleon. It muſt undoubtedly be pleaſant to ſee the won- 
derful Machinery of Nature thus repreſented in Epitome, 
and yet, at the ſame Time, ſo perfectly; but there is 
one Thing which you have not yet adverted to, and that 
is, that Saturn and his whole Syſtem, and the Motion 
about the Sun, obſerve a Paraliſm of Poſition; or in 
other Words, the Planet, his Ring, and Satellites, always 
reſpect the ſame Part of the Heavens in every Part of their 
Orbits; and this you will eafily perceive, if you attend 
to it but a very ſhort Time; but as this is a curious 
Phænomenon, I ſhall repreſent it to you in the Orrery, 
by Means of the Lamp in the Place of the Sun, and the 
Paſteb:ard, connected with the Stem of the Planet; fo as 
1 always to be behind it, by which Means the Shadow of 
yl | the Ring will caſt a Shadow upon the 'Faſteboard, and 
32/8 1 thereby the ſeveral Phaſes of the Ring will plainly appeat, 


1 | j 
h | Cleon. I ſhall think no Time or Trouble too much, or 
1 ill-ſpent, to inform the Mind of my dear  Euphroſyne- 


_ as they are obſerved through a Teleſcope. in the Heayens 
i during the. ſeveral Parts of his long Period *. - 
| | | Euphro/. This will be a delightful Spectacle, indeed; 
8 but, I fear, it will coſt you a good deal of Time and 
4 Trouble; ſince the Motion of this Planet is ſo very ſlow, 
bi! even in the Orrery itſelt. 


| '$ Beſide that, we need only obſerve the Phaſes of the King wal 
= through one fourth Part of its Period; and feven Years, ; Fab 
= $3 you know, will ſoon be over in the Orrery ; but it wil 15 
_ | be neceſſary, in the. firſt Place, to bring this Planet to my 
= | that Part of its Orbit where the Plane of its' Ring is moſt by 00 
= DSS 05 | 2 idd 
1 2 58 add the P 
The Reader will here caſt his Eye upon Plate XX, where Vo 


theſe Phaſes are delineated, 


- 


ä — — 
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of all open to the View of tlie SpeQator upon the Earth. 
This is about the 20th Degree of Sagltarius, with Place 
Saturn poſſeſſed at the latter End of the Year 1752, to 
which Place, you ſee, I now bring the Planet; and the 
Shadow of the Ring on the Paſelbard is ſuch, as ſhews 
near the whole Body of the Planct within it. y 

Euphroſ. J ke it does, and Thould Have been glad to 
have had an Opportunity, at that Time, of ſeeing fo 


fine an 3 of the Ring * a Teleſtope, and 
P 


the large Space between it and the Body of Saturn. 
think it is conſiderably different from what I obſerved it 
ſome Months ago. ” | 
Cleon. You will not wonder at that, when you con- 
fider, that a few Years make a great Alteration in the 
Appearance of the elliptic Figure of the Ring. Foras the 
Planet moves on, at the Rate of about 12 Degrees in a 
Year, and the Ring always keeps parallel to itſelf, it muſt 
be. in a Situation, at this Time, much more oblique to 
the View. Keep turning the Winch, and you will ſee 
the Shadow of the Ring becomes more and more elliptical, 
till at length you obſerve the Planet is in the 1 ith Degree 
7 Aquarius, where it is at this very Time, as ſeen from 
e Earth. | 


Euphroſ. Then here I will ſtop and view it; and, 


indeed, I ſee it much the ſame as I did through the Teleſ- 
cope, and by this Means am fully convinced how juſt a 
Repreſemation this is of Nature. But will not the Plea- 
ſure of viewing this Ring decreaſe with its Dimetifions ? 
Cleon. Perhaps nat ; ſince Variety always is productive 
of Pleaſure, in ſome Degree. For now turn the Handle 
main, and you will obſerve, that, when the Plaxet arrives 
at about 10 Degrees of Piſtes, the Ring ſeems little 


more than as a Line that lies over the Plaxet, and at a 
ſmall Diſtance on either Side; and thus it will appear in 


the Beginning of the Year 1759, ſoon after which, it 
entirely diſappears; and in the Beginning of the Year 
1760, it arrives to the Place of the Nodes of the Ring, 
which is in about 20 Degrees of Piſces, then the Plane, 
paſſing through the Eye of the Spectator, projects the 
Shadow of the Ring into a ſtraighr Line, juſt over the 
Middle of the Diſk of the Planet; and if you live to view 


« 


Vor. I, 


the Planet at that Time, rough a Teleſcope, you will 


ſoc 


i 


ample Extent. 
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fee nothing at all of its Ring. From this Situation keey 
him moving on, and it will be nearly fix Months in the 
Orrery before the Ring will appear any otherwiſe than a 
right Line, But you will obſerve, that ſoon after he 
enters the Sign of Aries, the Shadow of the Ning will 
again appear to be curved, which will be in the Year 
L761, when the other, or ſouthern Side of the Ring will 
be enlightened by the Sun. Thus every ſucceſſive Year 
the Phaſes of the Ring will return again till ſeven Years 
are compleated, when the Ring will be again moſt open 
to the Teleſcopic View of the Spectator, which will be 
in the latter End of the Year 1767, where we may now 
leave that gloomy Planet ; for we can fee no more Variety 
in the remaining half of its Orbit than you have obſeryed 
in this. | | | 

Eupbrof. I would not give you any unneceſſary Trou- 
ble, to inſiſt longer on this Phznomenon, as it muſt 
neceſſarily be a Repetition of the ſame Thing, which! 
can as eaſily conceive without ſeeing it, as with. I ſhall 
be extremely deſirous often to view this Planet with 2 
Teleſcope ; eſpecially, as the Time is now approaching, 
when the greateſt Variety of _ theſe Phaſes will entertain 
the Eye. But methinks it will be a long Time before | 
ſhall have the Pleaſure of viewing the Ring in its moll 
Cleon. Why that is the moſt curious of all the Phaſes 
of Saturn's Ring, and it may poſſibly happen, that you 


may ſee a fixed Star in-the Space between the Planet and 


its Ring; for this we are aſſured of by Mr. H/>:/ton,. that 
Dr. Clarke's Father once ſaw a Star in that Situation f. 
- Euphroſ. There will be no Reaſon for me to expect 


ſuch a Sight, as, I preſume, it muſt be a very rare. 


Appearance, if only one Man has been obſerved. to ſee it; 
but, pray, who was the firſt Diſcoverer of this wonder- 


ful Phænomenon of Saturn's Ring, and bow many Leas 
is it ſince? | | 


Cleon. We owe this happy Diſcovery to the Inventor 
of the Teleſcope itſelf, with which it was ſeen, the 
famous Gallileo, an Italian Mathematician and Philoſo- 
pher, who firſt of all viewed it, and publiſhed it to the 


World in the Year 1610, in an enigmatic Latin Sen- 
tence, 


— nn 


OC: 


+ l'biftex's Memoirs of Dr, Clarke's Life. 
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Bodies; meaning the Body of Saturn itſelf in the Middle, 


and the oval Af, or Ends of Saturus Ring, Which 
appeared, at firſt Sight, like two other Globes, “ though 
imperfectly; and, indeed, it was two whole Vears befofe 


he was convinced that Saturn wis not a triple Tory: 
However, by frequently viewing of him, he obſerved, 
with many others, that it was nothing more than a large 


Ring, encompaſſing the Body. 


Euphroſ. If this Gentleman was the Inventor of the 
Teleſcope, he probably was the firſt too, who muſt have 


had the great Pleaſure of viewing the Moons of this Planet. 


Cleon. It is natural for you to imagine ſo; but this, 


however, was not the Caſe; for his Telcfcope, by which 


he ſaw. the Ring, was not ſufficient to ſnew the Moons, 
as it magnified” only about 30 Times; but one that will 


'exhibit a View of all Saturn's Satel/ities muſt have a much 


greater magnifying Power: This happy Spectacle was 
reſerved to reward the Ingenuity of the celebrated Huge- 


nius, who tells us, in his Treatiſe, called The Cele/tial 
morlds diſcovered, that the 4th of Saturn's Mons, (which 


is the largeſt and brighteſt of all) he firſt diſcovered in the 
Year 1655, with a refracting 'Telefcope, not above 12 
Feet long; the other four were difcovered by the induſ- 
trious Caſſini, an Halian Philoſopher, who had the 


Opportunity of much longer Teleſcopes, viz. from 30 to 


130 Feet long; the 3d and 5th he diſcovered in the Year 


1671, and the two Innermoſt in the Year 1686; at 
Length, he could view all the Five with a 34 Foot Tube. 
He gave them the Title of Sidera Lodocia, in Honour of 
Louis le Grand, in Imitation of. Gallileus, who, ſome 


Years before, had diſcovered the four Satellites of n. 


and called them by the Name of Medicea Sidera, in Com- 
3 to Medicis II. Great Duke of e, to whom 


e addreſſed this Diſcovery, in the Year 1610; but 


enough of this at preſent ; for J intend to put into your 


Hands very ſoon, the before-mentioned Book of Hugehius, 


wherein you will be highly entertained with the moſt 


| 2 „„ 
* He advertiſed this Diſcovery in this Sentence, A.:i/inian 
Planetam tergenimum obſerwavi. In which all the Letters were 


3 


trantpoſed, as was the Cuſtom of thoſe Times in ſuch new 


tcoyerics, - 


= 
1 
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tense, importing, that he had viewed Saturn with three 
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ingenious Conjectures concerning the Inhabitants, Plants, 


and Productions of the Vorlii in the Planets. You have 
yead Fortenelle*s Plurality of Worlds in French; but you 
will find this Treatiſe of Hugenius far ſuperior to that, 
and much better worth your Peruſal. | $5 
_ * Euphro/. That Book, or any other that you ſhall re- 
commend, I ſhall be very ready to peruſe, as I know you 
can judge what is calculated for the Improvement of my 
Han . nding. But what is that little thing I ſee in your 
nd ! | | 
- Cleon. This is à ſmall Piece of Machinery, which T 
promiſed you ſome Time ago, by which I intend to give 
you 2 farther Illuſtration of that one remarkable Particular 
in the Moon, viz. her ſhewing always the ſame Face to the 
Earth, which we ſome Time ago touched upon, but 
abruptly left it, as there was no proper Machinery in the 
Orrery to repreſent it in ſo natural a Manner as was nc- 
ceſlary to convince you of the true Reaſon of the Thing; 
nor muſt I allow you to aſk me any Queſtions concerning 
any particular Part of this Apparatus, which I ſhall now 
Jace upon the Orrery.—I take the common Earth and 
oon away, and adding this in the room, you ſee the 


— 


whole is become new. 


Eupbroſ. I obſerve it with great Pleaſure.— When 


turn the Handle, I fee no annual Motion of the Earth, 
only the diurnal Motion about its Axis.— fee a little 
Ball bang by a String, which, I ſuppoſe, repreſents the 
Moon, with that Part of it next the Earth enlightened, 
and variegated with Spots, and brighter Parts, like what 
I fee in the Face of the full Moon itſelf through the Teleſ- 


CS. 5 

Wo The pendulous Ball does, indeed, repreſent 
the full Moon; for you ſee it is now in Oppoſition to the 
Sun; but what you are particularly to take Notice of, is, 
that while the Earth moves upon its Axis, the Moon is 
moving about the Earth, in ſuch 2 Manner, as always 
to turn the fame Part towards the Earth, as you ſee before 
the Maon did, which we removed from the Orbit; but 
here it is owing to a very different Cauſe from that in 
common Orreries, and Planetariums, This Effect is 
there produced .by -a well-known Piece of Machinery ; 
but here it is owing to the ſame Cauſe, as in the Heavens, 
where you find neither Wheels nor Pullies to produce its 
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Ne Lain at # Lofs to gvefs whit thts inviſihle 
ent ſhould be. I ſee, that the Moen turns 5 
2 fame Face to the Earth in her monthly Courſe — 
obſerve, at the ſame Time, that the vibe is more 
or leſs enlightened, and ſometimes wholly dark; but tan 
{ee nothing that roduces this, unleſs it be the String £ of 
which it is ſu pended —How this String ſhould ca 
it, I cannot conceive, as it is only hut 4-4 a_braſs Stein 
mk — cannot ſay, but this boks moſt like Cons 
tion of a 25 F have feen yet.—Foir am I to under» 
Rand it, 7 
Con. V ty Enphtofne. Thiere is nothing 


any magic Art to dae for. Mechafles itfelf is 
the Application of natural "ones to produce the F 
in Miniature, whittr we fe in the SHEA Bs; der 
does it follow, that, to anſwer this End, 1 Al. 
lies, and other mechalicat C8ntrivanices; ie a) pts 7 ne- 
cry. We may, fometimes fubſtitute owers 
in Nature for Peg voy fanie Effekts. Two Bodieg 
will de Acute alike by the Powers of Stavity and 
1 If they Hege 8 by thete prin bah 
they wilt always 111 fame Pa towards each other. 
If one of thenr is fixed; and the other free' rs move, whe 

latter will always turn the fare Far of th fe r 


| this is the Cafe 1 before us. For | 
on one End of an artificial Maprier, Wu W Se 


from your Sight, 2nd in the pendant Min, you u will 
preſently ſee a round naturat Lcad-ſtone is inclads 4; like 
# Kernel within a Shell. arid' the Power of Matneriſia in 
theſe two Bodies, 'equally ay Boch, cauſes, that the 
Moon, hangi ing in a free State, 1 nüt al 5 try the fame 
Part toward tile central magnetic Body © Barth. 2275 

x the Moon in tlix Heavens is made to 4805 fame TRgs: 

the Power of Gravitation, towards the Gibbs" of 6nr 

th. — Lou oY we this Tine underſtand” ic.— Sec, hers” 
ate * the 

e bis et glits rhe extremely, Cleonicus, and E 

perfectly ot Hen on. — This is down-right' Nature, 
indeed, and ſufficiently convinces me how ſimple the 
owers of Nature — when compared with the com- 
plicated Contrivances of the moſt ingenious Mechanie.— 


2 But 


— —— — 
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Zut what are the Conſequences, Gleanicus, that follow this 
„ i Goat, 2 7. 19 
Cleon. The firſt is, that the Moon neceſſarily turns onceg 
round her Axis, in the ſame Time that ſhe moves once 


* 


round the Earth; for by this Means, a Perſon on the: 
Ken Surface, with his Eye directed conſtantly to the 
Farth, muſt unavoidably view every Point in the Gre 
terence in the Moqu s Orbit, in the Time of one Revolug 
tign ; but this he could not do; without being turned onch 
round the Center of the Moon, at the ſame Time.—Dg 


you apprehend me, Siſter? FC 
Eupbroſ. 1 de very clearly; as I cannot but know, that 
d view every Point of a Circle, in which I am included, 
muſt certainly turn myſelf once round. But there 1; 
another Thing, I obſerve, and that 1s, that thoſe, Peoph, 
who are on the cther dice or che Joon cannot. poſſibly 
came at à Sight of the Earth at r 
Hleoen, It is. very. true, they cannot, unleſs they will be 
at the Trouble of a Journey to that Hemiſphere next the, 
Earth; and ſome of them, for this Purpoſe, muſt tra 
more than 1500 Miles.— Another Thing you will ag 
readily obſerve, that thoſe who, inhabit the middle Part op 
the Surface of the con, next the Earth, will ſee the great 
Globe of the Earth conſtantly hanging over their Heads 
ip the Zznith,. While thoſe, . who live, in the moſt Eplteny 
r Weſtern Parts of the ſaid Hemiſphere, will ſee eng Hal 
of our Globe in their, weſtern-or eaſtern Horizen. . 
Eupbreſ. Well L. this. is, all very ſtrange; but ſtill, Ie 
at. it muſt be ſo.— 1 ſhould be glad to have the Pleaſurgy 
ſuch Views of the Earth myſelf; and were it poſſibę 
rd get to the Moon, and if you could go with me, 1 ſhould 
e,, . coils * 


4 . 


* Cleon. Confider every Thing, my. Eupbroſyne, and you! 


* 1 


2 


Will not be in ſuch a Hurry to leave the Earth. Vo wil 
find 240,000 Miles a tedious, ærial Journey, and o 
will find no Caſtles in the Air, nor Inns of Accommodas 
tion on the Road; and which is worſt, of all, when, you} 
come there, it will be neceflary for you to have the Are 
of flying ipſtead of walking, as ſame of their Mountains, 
afe more than nipe_Viites perpendicular Height, and theig 


* Allies 2 or 300 MI les deep, and as much | over 0 that 
Lear, you will make but a poor, Shift there-Behdey 
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another Thing you have not-confidered, and that is, that 
the Days and Nights there are a Fornight long each, 
and fuch tedious Intervals of Light and Darkneſs will not 


agree with your Conſtitution. . You will, therefore, with 


more Pleaſure imagine all theſe Things, than go thither 
to enjoy them. 


Euphre. Truly you have cured my Curiofity faffici- 


ently, and I ſhalt be content for the future to ſtay at my 
terreſtrial Home. However, I cannot help wiſhing, after 
all, that it may be ſome Part of our Future Happineſs to 

vifit the diſtant Planets of the 8 yſtem, and even the pla- 


netary Worlds af other . — beyond this. But 


enough of this at preſent; what will be the Subject of 
our next Speculation? | 


Clem. As we are confined to the Globe Wo oor Earth, | 


we ſhall find many Subjects of Enquiry, and well faited 
to gratify a rational Mind, relative in the ſeveral Phzno- 
mena obſervable in it alone. And it is proper, that we 
ſhould underſtand them firſt, which will be ſuffiient for 
the ſhert Space of Time allotted to human Life. Among 
theſe, the Seaſons of the Year are RY I hall dere 
to you on the e | | 


wr DIALOGUE W. 


- The Sales of the Tear explaine! by the ous kay: : 
4d tif the SPRING. 


Eupbroſyne. | 


"Think, Cleoicass when you left me Yeſternight, you 

told me our next Buſineſs with the Orrery would be to 
explain the Nature of the SEASONS, and the Manner how 
they happen by it. 

(leon. I did 40 my Kupbrejyne ; 4 I am it for the 
Subject of your Entertainment-this — — if you 
think fit, and are at Leifure. 

Euphrof, Very much fo; and am impatient of loſing one 
Moment of Time 'till 1 am made ſenfible in ſome Meafure 


& the Reafon and Cauſe of fuch an agrecable Variety and 


4 Succefhon 


g r 
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Succeſfions of Seaſons which conſtitute the Year. For 


though no one is more ſenſible of Heat and Cold, or more 
affected with the Pleaſure and Beauties of the Spring, or 


the heavy and ill-boading Aſpect of Autumn; yet I have 
never been ſo rational as to enquire intothe Cauſes there- 
of, as if I were no more concerned to know them than 


the Quadrupedes | 
OCleon. This ingenious Reflection on yourſelf, Euphro- 


ine, is but too juſt a Satire on. the Generality of Mankind, 
to: whom a moderate Purſuit of any Kind of Knowledge, 
in the Sciences, is thought but too irkſome. The Seaſons 
are the moſt obvious Parts of Nature, nor are they difficult 
to be underſtood by Means of the Ornery, as you will ſee. 
— Ovid has made a fine poetical Compariſon between the 
four Seaſons of the Year, and the four different States of 
a Man's Life in theſe Verſes. | 


Perceiv'ft thou not the Proceſs of the Year + N 
How the four Seaſons in four Forms appear, 7 
Reſembling human Lift in every Shape they wear ? 
Spring firſt, like Infancy, ſhoots out ber Head, | 
With milky Juice requiring io be feds - 

Helpliſt, tho freſh, and wanting to be led. 

We green Stem. grows. in Stature and in Size, 

But only feeds with Hope the Farmer's Eyes. 

Then laughs the childiſh Year, with Flowrets crown'dy 

And laviſhly perfumes the Fields around; 

755 no, ſub/tantial Nourifhment receives ; 

nfirm the Stalks, unſelid are the Leaves. 
SHOE onward, whence the Year began; 
Summer grows adult, and ripens into Man. 

This Seaſon, as in Mun, is moſt repleat | 
Mb kindly Moiſture and prolific Heat, „ 
Autumm ſucceeds, a ſolur, tepid Age, 

Wet froze with Nar, nor boiling into Rage: 

More than mature, and tending to Decay, : 

When. our brown Lacks repine to mir with odious Grey. | 

Laft, Ill inten ſweeps along with tardy: Pace; 

Szur is his Front, and furrow'd is his Face. 

His Scalp, if nt d;fonour'd guite e Hair, 

The ragged Fleece is thin; and thin is worſe than bart. 
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Euphroſ. That is a very beautiful Deſeription of the 
Seaſons, and the Similitude ſeems very juſt and natural. 
— But now for a little Philoſophy; pray let me ſee, by 
the Orrery, how thoſe different Seaſons are brought about 
in Nature. | | CUT. 

' Cleon. I will, immediately; but, previous thereto, you 
muſt obſerve, and get a tolerable good Notion of the fol- 
lowing Particulars—Firſt, That the Motion of the 
Earth is in the Plane of the Ecliptic; that therefore 
Secondly, the Sun- beams are always perpendicular to thar 
Part of the Earth which lies under the ree of the 


Ecliptic in which the Sun appears at any Time. 


Thirdly, That the Axis of the Earth is not perpendicular 


to the Plane of the Ecliptic, but inelined thereto in an 


Angle of 664; as I ſhewed you in the Sphere. Hourthly, 


That the Axis of the Earth keeps always in a parallel 


Poſition, or points always towards the ſame Parts of the 
Heavens, throughout its whole annual Courſe; —#; bly, 
That the Sun being at ſo vaſt a Diſtance, the Rays which 
fall on the Earth may be looked upon as parallel among 
themſelves: And, Sixthly, That only one half of a Globe 
can be enlightened at once by Jen Rays.— Do you 
think you underſtand me aright | 
Euphroſ. I believe I do pretty well, by what you have 
before taught me; and the Manner in which you now 
indicate theſe Things. 


Cleon. Well then, ſince the SyRING is the moſt deliglit- 


ful and primary Seaſon of the Year, we will begin with 
it; to repreſent which, you ſee, I place the Earth in the 
Beginning of Libra a, and then the Sun will appear in 
the Beginning of Aries Y, which being the Equinoctial 
Point, the Sun muſt for that equally-enlighten all 
Places on the Earth, from Pole to Pole; and to make this 
Affair as clear to the Eye, as it is in Nature, you ſee I 
take this ſmall wax Taper, and—ſhutting the Windows 
all cloſe—T put ĩt into this little braſs Caſe, with a Con- 
vex Glaſs in the. Side; that the Light may go-to the 
Earth in parallel Rays Then I fix it in the Place of 
the ſolar Ball, and turning the Glaſs directly to the 

arth;—you ſee that Hemiſphere of the Earth next the 
Om enlightened, the other being wholly in the 
Walk, 1 | 88 


L uphref. 


. 
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Euphroſ. T obferve it well; and from what you ſhewed 
me on the Sphere, I cafily conceive, as the Earth, revolves 
about its Axis, the Days and Nights muſt.now be of equal 
Duration. - But, pray, when do you put the Earth i in Mo- 
tion, to obſerve tlie Particularities of Seaſons 9 | 

leon Immediately; yen ſee it begin, its Courſe, 
Dee for the Summer Seaſon; for lance; now, 
every Part of the Earth, equally diſtant from the Equator, 
on either Side, enjoys equal, Intervals of the Sun's Pre- 
fence and Abſence. the Warmth or Heat of every Clime 
muſt now be at a Moadium, or m a moſt temperate Degree, 
and therefore will be productive of all the Vegetation of 
Planets, and pleaſant 1 emperature, of Air, that any Part of 
the Earth is capable of; -which.Qualities, I need nat tell 
vou, do every where conſtitute the SprING ; which 
charming Seaſon bas afforded a deli ghtful Theme. to the 
Poets, 1 — have variouſly 7 is... . Of. which I ſhall, 
repeat to you, ſome. choice: Specimens. The, F irſt thall 
be that of Virgil. | 
See on the Shore inhabits purple r, | 
Where Nightingales tbiir Loves ſiel Hitties ne; 

See Meads with purling Streams, with Flow'rs the Cid) 
The Grottos cool with ſhady Poplars crawn'd, 
And ereeping 1 ines 4. n WEay 4 arcund... 
„%% ; œ M 23 bis Exlogue I. | 

Again: 3 | 

| | Il lau Winter's Rage abates, when. Serb ps 

0 | Awole the Spring, and Spring awates the Flaw'rs ; 

|  *T igithen the Hills with p eaſing Sh. des are crown 5 

And Sleeps are ſweeter on the ſi den Gr und; 


AA 1 


With milder Beams the Fin . w 
Fat are the Lombs, and luſcious are the ines. __ Pope - 
But his moſt beautiful and grand Deſcription of this S G 
Seaſon is in the following Lines ws” 
7 he SPRING adorns the Words, renetes the Tobis, Ez 4-4 
De Wink of Earth the genial Seed receiuts 3 8 And 
For then almighty Jove deſcends and pours, 8 * 
Into bis buxim Bride, bis fruitful Show'rs ; | . 
Aud E þts large "Links wath hers, he feads _ © | 1} 
Her Births with li nreq Juice, and frfers ee | = 0% 
Then joyous Birds frequent the lonely Grove, . Mr. 
And be Cake by Nature flung, renew their Lade. exguiſit 
55 Then  figuratiy 
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Then Fields the Blades of bury'd Corn di iſcoſe, on 
And wyile the baimy weſtern Spirit blows, © .; 
Earth to the Breath her Boſom dares expoſe. 

Heth kindly Mofture then the Plants abound, 


The Graſs ſecurely ſprings above the Ground :. a 72 


The tender Twie ſhoots upwards to the Sies, £7 
And on the Faith af the new Sun reli. 
The fwerving Vines on the tall Elms prevail, ;-þ 
Unhurt by ſouthern. Shaw'rs, or northern Hail. 
T fee ſpread their Gems, the genial Warmth to bare, A 
nd boldly truſt their Buds in open Air. TS 
this ſoft Seaſon (Jet me dare to fing / 13 
Th Mord was batch'd by Heav ns imperial King x: 
In prime of all the Year, and Holidays of 3 18 
Then did the new Creation firft appaar, 8 
Ner other was the Tenor of the Tear; 
Hen: laughing Heav'n"gid the gieat Birth nnd, 515 FA 
And eaſtern I inds their tuint 2 Breath ſuſpend, A. 
Then Sheep firſt ſaw the Sun in open Fields, 8 
And ſavage Beaſts were ſent e the Wilas; 
And golden Stars flew up to light the Skies, .. \... . . 
And Man's relentleſs Race from flony. e . 
a could the tender, new. Creation bear + + © 
255 exceſſec ve Heats, vr. Celaneſs of. the Year ; 
| But child by Winter, or by Summer fir d. 
The middle Temper of the Spring reguir d- 
When Warmth and Mieiſture did at once abeund, 
Aud Heu us Hedulgency brooded on 1 S 
: FS II. 
Among 1 Deſeriptions: ai» the Moderns, Mr. 
0 has the e moſt delicate one 
u that ſoft Seaſon, ꝛuhen deſtending Show'rs.. s +7 
Call fort 1 rreens,' and wake the riſin Blew' 16 „ê d 
bk 72 ning Buds ſalute the welcome 2 D.,. 
And Earth relening feels the ' gemal Ray. 


And again, 


_ * *. ww AS 


Tas now the Slefon, when the olerious Sun OW” 
His heav'nly Progreſs thro the Twins had run; 
And ſove, exalted, his mild Influenceyields, ” 

Ta glad ihe Glebe, and paint the flow'ry Heldt. 


Mr. Thom ſon has made this Seaſon, 5 Subject of an 
exquiſite Poem; in which, after a ſhort Invocation ar 
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Come, gentle Synyno,, KA bat In br Bes, came, 
Aud from the Boſom of you dropping Clowd, 
While Muſic wakes arotrd, omi 4 Shoe 
Of ſhadetbing Roſos, om our "Pla. ns deſdend—- 

He infcribes the Poem; and ſbom aftes begins the tagni - 

ficent deſcription thins— 

At laſt from Aries rolls the Bote. S#r, | 
And the bright Bull Fecopves him. Then mi more 
T expanſior Amp rep ts cramp'd 1" gold, 


Bur fulf of Life, and dvi ing Soul, 
Lifts the light Clouab Aae, r _ thin, 
. Flercy and white o all. for print 


a Forth the tepid As; 1 | 
_ Ubinding' Barth the min? Soft9W/s — 
* ous th' impateend Hund precui vu 
x : 


lenting Nas — 


And ha 
> the dit Kirn pow $7215 arora 


fiders the de 
Nature. 
Nor tbri fs Bees yy aloe; . Chovte 
Delicious br earhes, th peer avis Sun, | 
His Porer devp-darting #6 thi 4 Retour: 
_ Of Vegatation, [ts 1h nn Pat's 
Ht large 10 wanted" # > tht ent Bavh, 
In various Hud), hit e tber, Cen * 
Theu ſmilin Nats 1 N 
United Light au Shae! w vr the Sf OY 
MVub griwiife Streng fd ever-rigw Div; 
Dun ie moiſt Meadows to the brewn-braw'd H 
| Feta Lag tht vivid Geraure uni be 1 80 
And fwells, and 7 chord Eye. 
Having beavitifally deſrrübed the Vegetaten aud won- 
dew GrowtWof alt Kinds ef Plants; lie next deſcants 
n the, Ladbeler of we Spring eden Bocla, g 
$f on the feasbrrei N 
Lend me your Cong, ye Nightinrales! 0 _ 
The mas running Sf of” Ilo, 
Into any bar itu Verſe! whileh d, 
From thes Neck He ballots — Hr, 
= he . " Spring, ad tvnth a Them 


wy the” Peſta, enen | 
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Fo as the Spirit of Love is ſent abroad, 
arm thro" the vitel Air, and pn their Hearts 
Harmonies ſeizes, the gay Troops begin, 
In gallant Thought, es plume the painted wing; 
And try again the long-forgotten Strain. 
At firft, Faint wardled, but no ſooner grows 
The ſoft Infuſum prevalent and wide, 
Dan, all alive, at once their Foy ver flows 
In Mufic unconfin'd. Up ſorings the Lark, 
Shrill-voiC a, and hud, the Meſſenger of Morn; 
fre yet the —_— he mnownted fings > 
Amid the dawning Clouds, and frim their Haunts 
Calls up the tuneful Nations. Every Cope 
Deep- tangled, Tree irregular, and 5 
Bending with d:wy Moiſiure, o er the Heads 
Of the coy Chorifters that lodge within, 

Are prodigal of Harmony. 

It would be tedjous to purſue him thro' afl his fine Re- 
flections on the vernal Seaſon, and its agreeable and bene- 
ficent Effects on all the World. fear I have tried your 
Patience already; but, my dear Euphroſyne, I know you'll 
forgive 2 Digreſſion of this Kind, were it much longer, in 
Complaiſance to the Muſes. | 

Euphroſ. J hear you with equal Patience and Pleaſure. — 

This happy Seaſon can't be too much extoled.— But, ſee, 
the Earth is moved far on; the Spring begins to give Way 
to dummer, which I ſuppoſe will here ſucceed, as it docs. 


in Nature. 


Cleon. In the very ſame Manner. As the Middfe of 


the Spring Seaſon is about the 20th of March, when the 
Sun (8) appears in the Beginning of Aries (Y); fo about 
the Beginning of May, the Spring ends, and the Summer 
Seaſon commences, which we will next contemplate on 
the Orrery. | 
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DIALO GUE x. 
„ f SUMMER. © 


ah! © Euphroſne © 8 
HE Earth being near advanced to Capricorn (v5) 
ſhews the Serenity of Spring is paſt, and the near 
Approach of Summer. But fince the Earth is 
ſtill at the ſame Diſtance from the Body of the Sun, I 
can't rightly..conceive how it comes to —4 that the Sun- 
beams are ſo much hotter than at other Times. | 
Cleon. To explain that, is: one Great Defign of the 
Orrery.—In order to which, you muſt conſider, and 
underſtand, that the principal Characteriſtics of Summer 
are two, vi. ( 0 e Days are then longeſt; and (2.) 
The Heat is moſt intenſe. How the Days are now longeſt, 
I ſhall explain to you at large, after we have done with 
the Seaſons.—I ſhall now only ſhew you why the 
| 5 is greater with us than at any other Time of the 
Vert. Ts „„ 
Eupbroſ. Why do you ſay, with us, ſo emphatically, 


Cleonicus? 


__ Cleon. Becauſe with reſpect to the Earth in general, 
the Sun's Heat is nearly always the ſame; but greater or 
leſſer only in regard of ſome particular Place at ſome cer- 
tain Seaſons of the Vear, as with us when tlie Sun appears 
in Cancer (S); for at that very Time it is coldeſt in ſome 
other Part of the Ear tn. | 

Euphroſ. But what I want to know is, how it comes 
to paſs, that it is ſometimes very hot, and ſometimes 


very cold at different Times of the Year in the fame 
„„ | 


Cleon. The Reaſon of that will eafily be underſtood, 
if you remember what I obſerved to you about the Aut 
of the Earth (N S) not being perpendicular to the 
Plane of the Ecliptic (or) but inclined thereto; and 
alſo, that the Earth ſo moves as always to have its Axis 


| e to itſelf, or pointing to the ſame Part of the 


eavens. PR 
Eupbroſ. T remember that very well, and—now | 


look on the Earth, I readily fee what follows, 012. on 
PLL J ort 
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North Pole (N), by this Tnclination of its Axis, is carried 


more and more towards the Sun, as it arrives nearer and 
nearer to the Beginning of Capricorn (). | 
Cleon. Very good, my Euphroſyne; and when it comes 
there, you will obſerve, that all the Places of the Earth 
which have North Latitude are turned more directly 
towards the Sun than when in its firſt Poſition in the 
Spring. And, © coniequently,” the more directly the 
Sun's Rays fall on any Part, the. thicker or denſer they 
will be, and therefore, ſo much; the hotter. Thus, for 
Example, ſuppoſe a Parcel of Rays, :a h c d, fall directly, 
or perpendicularly om any Plane, A B, and obliquely 
on another Plane, AC, *tis evident, they will take up 
a ſmaller Space, c d, in the former, than e % in the 
latter; and ſo their Action, i. e. their Heat would be 


much greater in the leſſer Space c d, than in the larger 
%; and if, inſtead of Lines, we ſuppoſe cd and ef to 
be the Diameters of Surfaces, then the Heat on thgſe 


Surfaces wlil be inverſely as the Squares of the Diameter, 
vz. as the Square of e to the Square of cd. And 
this would be the Caſe with reſpe@ ta the Inhabitants 
of the Earth, if we were to regard the Sun's Rays only; 
but, as I faid, the greater Lend of Day contributes 
to augment the Heat: And moreover, another Reaſon 


. which J have not before mentioned, is, that the Rays 


do now paſs through a far leſs Portion of the Atmoſphere, 
and therefore, are not ſo much refracted and weakened by 
it, as when they fall more obliquely on the Earth, and 
ſo paſs through a greater Part of it. ape ep 
fufthroſ. When vou talk of the Atmoſphere, you go 2 
little out of my Depth, Cleonicus; pray, explain that a little 
eren 2 He air 6505 TINS 
Ceon. I will. The Earth is ſurrounded on all Parts by a 


Body of Air of a ſpherical Form to a certain Height (which 


L have repreſented by the dotted Circumference about 
the Figure of the Earth in this little Scheme, for Illuſtra- 
tion Sake) this Body of Air being filled with watry, Sc. 
Particles, exhaled from the Earth, occafions the Sun's 
Rays, in paſſing through: it to be variouſly refracted, and 
blended through its Subſtance, and the more ſo, the more 
obliquely they are received: by ĩt; and conſequently, the 


more their Action or Effect is weakened and abated on 


the Surface of the Earth. 


err r 
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Euphrof. Pray give me an Example of this Cleonicu:: ; 
I For — better apprehend you. g Em 45 | 
Cleon. You ſee the Earth is now juſt arrived to the C 
2 | -firſt Seruple of Capricorn ( vs) where it has the ſame Po- is in 
fſition, with Regard to the Sun, as the Figure thereof pleat 


has in this Scheme. At this Time the Days are longeſt, 
and the Sun's Rays fall more direct upon us, and there- 
fore are ſtrongeſt in their immediate Effects, and there - 
fore, this is the Middle of Summer, which you ſee happens 
about the 11th of June; for againſt that Day the Earth 
now ſtands in the Orrery. 

Euphroſ. I ſee it does: and had you not better ſtop it 
there for ſome Time ? | 
Cleon. Yes, I intend it. Obſerve, in the Scheme, 
the Situation of the City of London, L. the Poſition 
of the Earth, you ſee, at this Time turns all the 
Northern Hemiſphere (Q N ZE) as much towards the 
Sun as they can be, and more than at any other Time of 
the Year; and 3 the Sun's Rays fall on this 
Metropolis, at this Time, more directly than at any 
other; and their Paſſage through the Atmoſphere (O L) 
the ſhorteſt of all. And therefore all Things conſpire to 
make this the warmeſt, and moſt lightfome Seaſon of tlie 

Year with us. 

Eupbroſ. You have made the Matter fo plain, that I 
ſhould be dull not to underſtand it tolerably well. 
And I further obſerve that in this Poſition of the Earth, 
all the Southern Hemiſphere (QS ) is turned as much 
away from the Sun as can be; and fo, I preſume, it muſt 

be Winter with all thoſe who live in the Southern Lati- 
tude at this preſent Time. 

Cleon. You judge very right; for ſuppoſe the Place 
M hath its South Latitude Q M equal to the North 
Latitude of Zondon QL; the Days will there be the 
ſhorteſt, the Sun's Rays will fall on it moſt obliquely, . 
and their Paſſage through the Atmoſphere (XM) will then 
be greateſt of all; and conſequently, every Thing there 
combines .to make it the coldeft Seaſon of the Year; 
J. e. their Winter ; all which is, I think, evident from 
the Scheme. { 
Eupbroſ. It is fo; and I never conſidered till now, 
that when it is Summer. in one Part of the Earth, - 15 
2 ; 3 1 inter 


| the whole Rotation. 
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Winter in that. which is equally diſtant from the Equator on 
the other Side. | | | 
Cleon. T am glad to ſee you apprehend it now; for that 


is indeed the Caſe ; and thus, I think, yh have as com- 


pleat an Idea of the Reaſons of the Summer-Sezaſon, as 
at preſent I can give yon; tho' I may have Occaſion 
hereafter to ſay ſomething further on this Head, One 
Thing yet remains, and that is, to ſhew you what Parts 
of the Earth participate of the Sun's Light and Heat, 
and which are excluded from it, in the preſent Situation 
thereof. For it is not now, as in the ring when all 


the Earth received the enlivening Influence of the Sun- 


beams in the Space of 24 Hours, and had an equal 
Share of his Abſence ; but now ſome Parts enjoy con- 
tinual Day, while others are over-whelmed in Darkneſs 
of equal Daration. 
Euphroſ. This, I ſuppoſe, you can ſhew by the Taper 
and darkened Room, as before. | 
Cleon. Yes, my Euphroſyne ;—T'll ſhut the Windows 


and ſetting the Candle in the Place of the Sun, that the 


Light may fall on the Earth—I put the Machine in 
Motion, —and you ſee the Parts of the Terrella illuminated, 
either wholly, or in Part, or in Part, or not at all, in every 
diurnal Rotation about its Axis. | 3 

Euphroſ. I do; and it is very cufious to behold ! 
——] ſee all the Parts about the North Pole (N) as 
far as the Arctic Circle (ab) conſtantly enlightened during 
On the contrary, I obſerve 
all the Parts about the South Pole, to the Antartic Circle 
ed), are wholly in the dark—while all other Parts of the 
Farth, the nearer they are to the North Pole, or rather 
the Artic Circle (ab), the more they ſhare of the Sun's 
Light, in each Revolution of the Earth. 
Cleon. Your Obſervations are all very juſt, and take 
in almoſt all J intended ;—but farther, you ſee, that, as 
the Earth advances in her annual Orbit from Capricorn 
towards Aries (), the North Pole (N) recedes from 
the Sun; and leaves, by Degrees, thoſe Places within 
the Arctic Circle (ab) remoteſt from the Polar Point, 
to ſhare a Part of the Night; and the more largely ſo, as 
icy are more remote from the Pole N. | 

Vor. I. | | MN Q. Euphroſ. 
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Eupbroſ. Yes, all this I ſee Cleonicus, with infinite 


Pleaſure.—And farther obſerve, that the ſame Parts about v 
the Sqpth Pole (S) which before lay obſcured in Night, N 
are in We ſame Manner reſtored by Degrees to cheriſhing ar 

Light and Day. | EO, al 

Cleon. I do aſſure you, my Euphroſyne, without a br 

Compliment, ſuch is your Perſpicuity, that nothing I A 

know of worthy Notice, has eſcaped your Eye, in Rela- m 

tion to this Seaſon, and the Phenomena thereof, by the K. 


Orrery.— We will now again throw open the Windows, 
and reſtore Phœbus to his ce Throne, that he may 
again preſide o'er the moving OrbKks of the Syſtem.— 
The Earth keeps journeying on :—ſhe is now got near 
the Beginning of Aguarizs (5) and the Summer de- 
clines towards Autumn. | . : | 
Euphroſ. What Time do you ſuppoſe the Summer to 
end, and Autumn begin ? | | 
Cleon. About the Beginning of Augu/?; when the Sun 
appears about the Middle of Leo (N), and the Earth is 
in the Middle of Aquarius, where in a few Minutes you | 
will ſee her. | a 
Eupbroſ. If the Summer expires about Auguſt, how 
comes it to paſs, that that is, for the moſt Part, the 
hotteſt Month in the Year ? 1 5 
Cleon. You may conceive the Reaſon of that after this 
Manner? During the Summer Months, . being 
longer than the Nights, pour more Rays, or Heat upon 
the Earth, than the Coldneſs of the Nights can extin- 
guiſh; and therefore, there will every Day be an Exceſs 
of Heat remaining in the Earth; and this being every 
Day augmented thro' the whole Summer, muſt be very 
conſiderable at the latter End: when the Earth will be 
heated, not only by the Sun-Beams falling on it, but allo 
by thoſe which remain in it in great Quantity, the Forces 
of both which conjoined, produce thoſe almoſt inſupport- 
able, fultry Heats, which uſher in the Autumn. | Fe > 
Euphroſ. What you ſay, Cleonicus, ſeems very conſo- 
nant to Reaſon; and now I have a much more extenſive 
and rational Idea of this Seaſon, and its various Qualities, 


than I had before. — Tis. true, the Summer Heat is ſo | 
excefſive, as makes it, in Point of Pleaſure, yield to the 
Spring.— | 
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AND LADY's PHILOSOPHY. 227 . 
e Cleon. Ves it does ſo; but even thoſe intenſe Heats, Nh 
it which to us are irkſome and almoſt unſufferable, are in | [ 
A Nature as beneficial and neceſſary as the Temperament of Ly 
fa any other Seaſon : For hereby all the Flower Fruits, 1 | 
and Seeds of Trees and Plants, in every Clime, are 7.1.8 

a brought to Maturity and Perfection. But the ſpecial = 
1 1 Advantages of this, as well as the other Seaſons, are i 
3 moſt beautifully deſcribed by the Pocts.—Thus Sir j 1 
be Richard Blackmore : | os 19 
'S, The Heats of Summer Benefits produce, | N 
2 | £4 equal Number and of equal Uſe. | | TN 
— he ſprouting Births and beauteous vernal Bloom, Il 
Ar By warmer Rays to ripe Perfection come; - 10 
le- | Thi auſtere and pond rous Fuices they ſublime, | 4 | 


Make them aſcend the porous Soil, and climb 
The Orange Tree, the Citron and the Lime: . | 
Which, drank in Plenty by the thir/ly Root, | =_ 
Break forth in painted Flowers and golden Fruit. mn 
They explicate the Leaves, and ripen Food 1 
For the Silk-labrurers of the Mulb'ry Waod < | 1 
And the ſiveet Liquor on the Cane beſtow, 
From which prepar'd the luſcious Sugars flnw : 4 
With gen rous Fuice enrich the ſpreading Vine, ay 
And in the Grape digeſt the ſprigh'y Mine. 1 
be fy der. Trees, which grow by Indian Flood, 
And in Arabia's aromatic Woods, 1 
Owe all their Spices to the Summer's Heat, | 
Their gummy Tears, and odorif*raus Sweot. 
Now the brigit Sun compa#ts the precious Stone, 

Inparting radiant Luftre ike his own 

He tinftures Rubies with their roſy Hue, 
And on the Saphire ſpreads a heav'nly blue; 

For the proud Monarch's dazzling Crown prepares 
Rich; orient Pearl, and adamantine Stars. | 

| | | Creation, Lib. II. 


And Mr. Thompſon, in his admirable Poem: || 
M ben the bright Virgin gives the beauteous Days, (| 
And Libra weighs in equal Scales the Lear; , 
From Heaun high Cope, the fierce Effulgence ſhook, 
Of parting Summer, a ſerener Blue, 4 | 
ith golden Light irradiate, wide inve/ls | iN 
| | Q 2 The 1 
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The happy World. Attemprr d Suns ariſe, 
Sweet-beam'd, and ſheddins oft thro lucid Cloud: 
A pleaſing Calm ; white broad, and brown, below, I 
Unbounted Harveſis hang the heavy Head. P 
Rich, filent. deep, they ſtand; for not a Gale L 
Rolls its light Billows o er the bending Plain; | f 
Calm of Plenty ! till the ruffled Air | 8 
Falls from its Poize, and gives the Greezes to blow, : 
Rent is the fleecy Mantle of the y; | tie 
5 The Clouds fly different ; and the fudden Sun, | 
1 By Fits effulgent, gilds th' ullumin'd Field, 9 


| And black by Fits the Shadows fweep along. 
= A gayly checker'd, wide extended View, 


4” b8E 


Far as the circling Eye can ſhoot around, i 
Convolv'd, and tofſing in a Flood of Corn. 2 
6 1 f F, 
DIALOEVE x: [ 
Of AUTUMN. : 
Euphroſyne. 8, 
Think we have had a very pleaſing Speculation on the 1 
two firſt Seaſons, Spring and Summer; and they ſuc- | 
ceed fo faſt in this Machine, that Autumn is already very And 
far advanced upon us, the Earth being ſome Degrees in NV. 
Piſces ( X)-— | Be 
Cleon. Yes, the Days now grow ſhorter, and the | 4 
Nights lengthen ; the Parts towards the North Pole, i 4 
and within the Arctic Circle, are now carried farther A 6 
and farther from the Sun, as thoſe, towards and about An. 
the South Pole, are turned more and more to its Beams. To, 
And thus; with the former, the Summer- Heats as with Wh, 
the latter, the Winter-Colds abate, and Nature js again (Fa 
reſtored to an Equilibrium, or a due and equal Diſtribution The 
of Light and Heat, Day and Night, to all Parts of the Tot 
Earth equally diftant from the Equator, on each Side, Who 
And this obtains, when the Earth enters Aries (Y), or In n 
the Sun 1s ſeen in Libra () NR Tune 
cage Though there be an Equality of Days and And th 
Nights, c. in Autumn, as in the Spring; yet it is not 4 F. 
near ſo pleaſant a Seaſon. The Trees and Fields are "The 
then green and blooming; now brown and OE 
Ls atur 
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Nature ſeems now fickening, and drawing towards its 
Diſſolution ; but then revived and regenerated in its 
various Produce. Yet I can't ſay, but Autumn has its 
Pleaſures too ; the Harveſt Fields of ripened Grain, the 
Labourers performing their feveral Fafks therein, the 
autumnal Seaſons of Ploughing and Sowing, and various 
other Things, make rural Scenes delightful at this Seafon, 
I am greatly delighted with Homer's beautiful Deſerip- 
tion of the HARVEST-FIIID— | 

Another Field roſe high with waving Grain; 
With bended Sickles fland the Reaper-trainz _ 

Here ftretch'd in Ranks the levelFd Swarths are found, 

Sheaves heap d on Sheaves, here thicken up the Ground. 
_ With fuwceping Stroke the Mowers firow the Lands; 

The Gath'rers follow, and collect in Bands; © 

And laſt, the Children, iu whoſe Arms are borne 

(Too hort to gripe them) the brown Sheaves of Corn, 

The ruſtic Monarch of the Field deſeries, ' & 

With filent Glee, the Heaps around him rife. 

A ready Banquet on the Turf is laid, © 

Beneath an ample Qak's expanded Spade; 

The Vittim-ox the /turdy Youth prepare ; 

The Reaper's due Repaſt, the Womens Care. 
And of the VINTAGE— | 

Next, ripe in yellow Gold, a Vineyard nes, 


Bent with the pond'rous Harveſi of its Vines ; 


the A deeper Dye the dangling Clufters /Þrw,, 
ole, And cerPd on filver Props, in Order glow © _ 
ther A darker Metal mix d, intrench d the Place, 


And Pales of glittr ing Tin th Encloſure grace. 

Ta this, one Path-way gently-winding lead, 

Where march a Train with Baſkets ou their Heads. 

(Fair Maids and blooming Youths) that ſmiling bear 

The purple Produtt of the autumnal Year. 7 
Do theſe a Youth awakes the warbling Strings, 

Whoſe tender Lay the Fate of Linus fing; 

In meaſur'd Dance behind him mave the. Train, 

Tune ſoft the Voice, and anſwer to the Strain.” © 


and And that of PLowinG ſeems to be admirably fine. 
not 4 Field dee furrow'd next the God defign'd, | 
are The third 7775 labour ¶ by the ſtocating Hind: 
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The ſhining Shares full many Plowmen gui e, 
And turn their crooked Votes on either Side, 
Still as at either End they wheel around, 30 
Their Mafler meets them with his Goblet crown'd ; 
The hearty Draught rewards, renews their Toi; 
. Then back the turning Plough-ſharss cleave the Soil: 5 
\ Behind, the riſing Earth in Ridges roll d, | I 
- And ſable loot u, tho formi'd of melien Gold. | 
es | Pope's Homer, B. XVIII. 
_ Cleon. The Lines you repeat, are the molt beautiful 
Part of Homer's Deſcription of Rural Life: he autum- 
nal Seaſon is the chiefeſt Time of Action abroad, nd 
hence the Poets, ſince Homer, have always made he 
Labours of the Harveſt the chief Theme of their Lass, 
whenever this Szaſon has been their Subject. — Thus 
Sir Richard Blactmore ; | 
Next Autumn, when the Sun's withirawing Ray 
The Night enlarges, and contra; the Day, 
To crown his Labour to ths Farmer yietds = 
The Yell; w Treaſures of bis fruitfu! Fields; 
Ripens the Harveſis for the crooked Steel, 
(Hhile bending Stalks the rural Ii eaten fee!) 
9 Fruit for the nice Palate fis, 
And to the Preſs the ſwelling Grape ſubmits, . 
5 „„ testen . . 
Virgil, from the various Incidents of this Seafon, gives 
many ſingular and notable Epithets thereto : thus, addrei- 
ling his 2d Georg:c to Bacchus, he ſays, e 
To thee his Foys the Jolly Autumn obe, ® 
, When the: firmentin? Fuice tte Vat fer flows, 


” 
* o 


a; 


wu oy 


In another Place, on Account of the Vintage at this 
Time of the Year, he calls it the YVine-leav'd Autumn“; 
and becauſe the Sun now enters Libra, or the Balance, 

he makes Autumn weigh the Tear. * | 

Now ſing we ftormy Stars, when Autumn weighs 

The Year, and addi to Nights, and ſpirtens Days; 

And Suns declining ſhine with ferble Rays: Geor. B. I. 

Laſtly, he calls Autumn the Evening of the Near; as if 

Spring and Summer were the Morning and Noon, and 


2 


Miuter the NVigut thereof. 7 
| fo | 7 Ke £ 5 4 | : + 2 W e ( 
Z Autumnus pampineus. 
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| The Evening of the Year ; . 
When Waods with Juniper and Chefnuts crotun d, 
With falling Fruits and Berries, paint the Ground; | 
And laviſh Nature laughs, and ſtrews her Stores around. 


Euphroſ. This Seaſon of the Year, I think, is remark- 
able upon ſome other Accounts; for Inſtance, the Harvęſt 
Men, which I have heard much Talk of, but ſhould be 
glad to know the Reaſon of it better than Ido: Can you 
explain it, Cleontcus © - 0 
Cleon. That which is called the Harvęſt, or Shepherd's 
Moon, is a very conſiderable Phænomenon; but I chuſe to 
defer the Explication of it "till we come to the Uſe of the 
Celeſtial Globe, where it will be much eaſier underſtood 
than by the Orrery. | f ont. ac 
Euphroſ. J am obliged to you, Cleonicus,—Is there any 
Thing more to be noticed at this Seaſon of the Lear? 
For I would not tire you with Impertinencies. 
Cleon. I need not obſerve to you, that the Ancients 
made much more ado about this Seaſon of the Vear than 
we in this Age. They had now their Feſtivals of Bacchus 


and Pomona, the Deities of their Vintage and Orchards ; 


and their extravagant Mirth, Rejoieings, and Revels, on 
theſe Occaſions, ought rather to be ſuppreſſed, than re- 


lated to the Diſgrace of our Species. And it were to be 


wiſhed, indeed, that the Harveſt-Populace of the preſent 
Age were more ſenſible of the Dignity of human Nature; 
for they would then not debaſe it ſo much as they do, by 
ſome of their antique and ridiculous Cuſtoms at this Sea- 
fon of the Year in many Parts of England. — But the ſhall 
dwell no longer on this diſagreeable I opic. | 


— 0 1 x * * 1 K i. 8 


DIALOGUE XII. 
d 


Cileonicus. | | 


V OU nn obſerve; my ' Euphroſyne, the Antumnal 
Seaſon is over in the Orrery, and the Winter. begins; 
which brings on the cold Concluſion of the Year. 


ELupbroſ. 1 can ſcarce help ſhuddering at the Mention 
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of Winter; and methinks, the northern Parts of the 
Globe ſeem to enter upon a horrid State Gloom and 
Darknefs are now their Portion They are turning far. 
ther and farther from the Sun, which now begins to chear 
the inferior Regions of the Earth. -- How diſmal is the 
Face of Winter, even in Machinery! = 
_ *Cleon. A heavy and dreary Seaſon, indeed! The Sun, 
as the Earth moves towards Cancer (S), declines from its 
meredian Height, and the Polar Parts go gradually into 
Darkneſs, til! at length, when the Earth is got to Cancer 
(S), the nothern frigid Zone will he overwhelmed in 
Obſcurity, like that of the Evening Twilight. 
| yt So I obſerve. And at the fang Time. I fee 
the ſouthern Pole, and its Regions, b*come more and 
more illuminated; and when the Sun has reached ancer, 
I ſuppoſe the whole polar Circle wilt enjoy its, Licht un- 
interrupted for a While. EY 
Cleon. It will be fo for one Day; ard then the Sun will 
begin to leave the Pole, and the Parts about it by Degress. 
— Thus all Things will appear averſe; to what they 
were in the Summer Seafon.— be Days are thort, and 
the Nights long; which you plainly diſcern by the nor- 
thern Parallels continuing but a ſhort Time in the Light, 
or illumined Hemiſphere, and a much longer "ime in the 
dark one—— And therefore, by a natural Conſ:quence, 
the Cold muſt greatly increaſe in all north Laritudes, and 
this, together with the Sortneſs of Days, conſtitute the 
Nature of this Seaſon, and make what we call Hinter; 
- which is one great Cauſe of the increafing Coldneſs of this 
Seaſon. e 
| Euphroſ. Vou have already taught me to underſtand, 
that as the Sun's Rays falling more directly on us in 
Summer helped to augment the Heat of that Seaſon; ſo 
his Rays falling now more obliquely on our Parallel, and 
all the northern ones, conduce to increaſe the Cold, and. 
render it more intenſe *. | 


* — 
* 


* The Reader, by caſting his Eye on the Diagram in Plate 
XXIII, will ſee an exact and natural Repreſentation of the 
Earth in its Winter-Situation in the Orrery, and ſuch 2s it 
really has in its Orbit, with reſpect to the Sun, in the Middle 


of Winter; from whence as eaſy an Idea of the 3 
| | | ane 
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Cleon. Very good, you remember and apprehend the 
Thing well. But ſee, the Earth has now reached the 
critical Point, I mean the Beginning of Cancer, —and now 
is the Depth of Winter to all the northern Latitudes and 


the Height -of Summer to all the ſouthern Parts. 
The Sun, you. obſerve, appears now to enter Capricorn 
(5). The higheſt Part of the calighteng Hemiſphere, 
ou ſee, reaches but to the Arctic Circle, and leaves all 
leyont it to the Pole in Darkneſs, or rather Twilight. — 
For, as I ſhall ſhew you hereafter on the Globe, there 
are but five Degrees about the Pole, which are now in 
abſolute Bain N SE | 
Euphroſ. Well, *tis very admirable to ſee Nature thus 
mimicked and repreſented by Art! To ſee the Change 
and Succeſſion of Seaſons all performed in ſo ſhort a Space, 
is wondrous and delightful.— The Earth, I fee, is advanc- 
ing a-pace towards the Vernal Equinox, whence it firſt ſet. 
out; and there our artificial Year will ee. 
Cleon. It will ;—and as the Earth moves on, you'll. 
ſee, by Means of the Paralleliſm of the Earth's Axis, how. 
all the northern Parts are gradually turned towards the 
Sun again, and ie-enjoy. his Beams ;—how the Days 
lengthen, and the Nights decreaſe, contrary to What hap- 
pens beyond the Equator.;—and how the chilly, darkſome 
Seaſon moves off, ſucceeded ; by the ſmiling Sprng.— 
The Qualities of this Seaſon afford a copious Theme to 
the Poets; among whom we find many beautiful Deſcrip- 
tions of Winter; the firſt and principal of Which is that 
of old Homer, in his 12th Hiad, which is thus: 
As when ſharp Boreas blows abroad, and brings 
The dreary WINTER on his frozen T8 


s 7 \ * * 


Beneath thelow-hung Clouds the Sheets of Snẽãur 
Deſcend, and whiten all the Fields below. 
And a tte Wer; a. . 


ä 


—_ 


Cauſes of Cold in this Seaſon may be collected, as from a 
View of the Earth itſelf in the Machine; and indeed there 
is no other Way by which this important Affair ean be ſo 
juſtly and naturally. repreſented ta the Underſtanding. I 
gope no one will think he has too much Aſſiſtance in a Matter 


— 


lo little underſteod, as the Rationale of the Seaſons. 
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ie“ Tove his ſharp Artillery forms, 
And opes his cloudy Magazine of Storms 
In Winter's bleak uncomfortable reign, 
A ſnowy. Tnundation hides the Plain; | x 
He flills the Winds, and bids the Skies to ſleep; 
And pours the ſilent Tempeſt thick and deep. 
Aid firſt the Mhuntain-Tops are cover d o'er, 
Then the green Fields, and then the ſandy Shore ; 
Bert with the Weight, the nodding Moods are ſeen, 
And one bright Waſte hides all the Works of Men. 
The circling Seas alone abſorbing al, 
Drink the diſſolving Fleetes as they fall. 
So from each Side increas d the ſton Rain, | 
And th: white Ruin riſes ver the Plain. ERS 
Eupbreſ. This is very beautiful, indeed! Pray, what 
does Virgil ſay on this cold Subject? ” | | 
Cleon. The Theme is a frozen one, *tis true; but it 
does not abate the Poet's Fire.— For he very copiouſly 
deſcribes the Winter and all its various Incidents in the 
following admirable Manner ; where ſpeaking of the nor- 
thern Climates, he gives us the Deſcription of a Scythian 
Winter in the ſubſequent Lines. ee ee 
Early they ſtall their Flocks and Herds; for there 
No Graſs the Fields, na Leaves the Fareſts wear ; 
The frozen Earth lies bury'd there, b:lew | 
A hilly Heap, ſev'n Cubits deep in Sww ; 
And all the weſt Allies of ſtormy Boreas blow. 
T be Sun, from far, peeps with a ſickly Face; 
Too weak the Clouds, and mighty Fogs to chaſe ; 
ben up the Skies he ſhoots his roſy Head, | 
Or in the ruddy Ocean ſeeks his Bed. % 
Swift Rivers are with ſudden Tre conſtrain'd; 
And fludded Wheels are on its Back ſuſtained. 
_ An Hefti; now for W: ggons, which before 
= Tall Ships of Burden on its Boſom bore. 
= | The brazen Cauldr:ns with the Froſt are flaw'd; 
= The Garment, jliff with Ice, at Hearths is tau d; 
=_ With Axes firſt they cleave the Wine, and thence, 
1 y Weight, the ſolid Portions they diſpenſe. 
Dem Locks, uncomb'd, and from the frozen Beard, 
1 Long Iſicles depend, and crackling Sounds are . 5 
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Mean Time, perpetual Sleet, and driving Snow - © _ 1 
Obſcure the Skies, and hang on Herds bela: 1 
The ſlaruing Cattle periſh in their & alls, | ; j 
Huge Oxen fland inclos d in wintry Walls | 
Of Snow congeal'd ; whole Herds are buried there. 


Of mighty Stags, and ſcarce their Horns appear; 1 
The dex'trous Huntſman wounds not there a-ſar, | ia 
With Shefts or Darts, or makes a diſtant Var 8 "i 
With Dogs; ar pitches Toils to flop their Flight; F 3 RF 
But cloſe engages in unequal Fight, 5 | 1 


And while they ſtrive, in vain, to make their May) i 

Through Hills of Snow, and pitifully o 1 
A ſaults, with Dint of Sword, or pointed Spears, 1 
nd homeward, on his Back, the ſeyful Burden bears. | ö 
EM g 


The Men to ſubterranean Caves retire 
Secure from Cold, and crowd the chearful Fire: 
With Trunks of Elms and Oaks, the Hearth they load, - | ; 
Nor trmpt th” Inclemency of Heav'n abroad; 8 1 
Their jovial Nights in Frolic and in Play 5 1 
They paſs, to drive the tedious Hours away, _ | 1 
And their cold Stomachs with crotun d Goblets cheer, 15 
Of windy Qyder, and of barmy Beer. ew x, ö 
Such ars the cold Raphean Race; and ſuch . _ 1 
The ſavage Scythian, and the German Dutch; 11 
Where Sins of Beaſts the rude Barbarians wear, 
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The Spoils of Foxes and the furry Bear. | | | 
e Dryd. Virg. Georg. III. 1 
And thus Sir Richard Blackmore: . | 
At length, . by the ſolar Rays, | S 
See blooming: Nature ſickens and decays, 0 14 
_ While Winter all his ſnowy Stores diſplays - | | 
Tn hnary Triumph unmoleſted reignss 
Oer barren Hills, and bleak, untrodden Plains. 
 Hardens the Glebe, the ſhady Grave deforms, . _ 
Fetters the Cold, and ſhakes the Air with Storms; | 1 
Now active Spirits are reſtraind with Cold, 2 
| 
| 
| 


MX ——— * 


—— 


And Priſons crampt with Ics the genial Captives hold, _ a 
The Meads their flow'ry Pride no longer wear, _ | | 
And Trees extend their xaked Arms in Air; 

The frozen PFurrow, and the . Field, 
Nor to the Spade, nor to the Harrow yiel I. 
| 155 3 Creation, Book II. 
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The Approach of V inter is alſo thus admirably repre. 


fented by Mr. Thomſon, on the Seaſons. __ 
Now when the chearleſs Empire of the Sky 
Ts Capricorn the Centaur Archer yields. 
Aud fferce Aquarius flains th' inverted Tar ; 
Hung o er the fartheſt Verge of Heat” n, the Sun 
Scarce ſpreads o'er Ather the dejected Day. 
Faint are his Gleams, and ineffettual ſhoot 

His ſtruggling Rays, in horizontal Lines. 

T hro' the thich Air; as cloath'd in cloudy Storm, 
Nat, wan and broad, he ſkirts the ſouthern Shy ; 
And, ſoon deſcending, to the long, dark Night, 
de ſhading all, the proſtrate World refigns. 
Nor is the Night unwifh'd; while vital Heat, 
Light, Life, and Foy the dubious Day for ſake. 
. Mean T ime, in ſable Tinfture, Shadows vaſt, 
' Deep-ting'd and damp, and congregated Clouds, 
Aud all the vapuury Turbulance of Heaven : 
Involve the Face of Things. Thus Winter falls 
A heavy Gloom, oppreſſive o'er the World, 
Tro Nature ſhedding Influence malign, 
Aud rouſes up the Seeds of dark Diſeaſe. 
The Soul of Man dies in him, loathing Life, 
And black with more than melancholy Views. 
The Cattle droop; and ver the furrow'd Land, 

.. . Freſh from the Plough, the dun, diſcolour d Flacks, 
Untended ſpreading, crop the wholeſome Root. 
Along the Woods, along the moorifh Hens, 

Sighs the fad Genius of the coming Storm; 

And up among the looſe digjuinted Cliffs, = 
And fracturd Mountains wild, the brawling Brook, 
And Cave, preſageful, fend a hollow Moan, 
Reſounding long in liſ ning Fancy's Ear. 


Euphrof. Well, Cleonicus, the Pleaſure which theſe 
Converſations on the Seaſons afford me an inexpreſſible. 
Their Nature explained by the Orrery, and their Pro- | 
perties and Qualities as finely deſcribed. oy the Poets, 


give me perfect Ideas thereof; ſuch as I ſhould never 


have otherwiſe been able to have attained. —But ſee, the 
Year is compleated, and the Evening is ſpent. —The | 
Machine may therefore reſt for this Time.——And, I 
pray, Clronicus, what do you propoſe for the next Spe- 
culation ? | - | 
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Cleon. I purpoſe to ſhew you next, the [Theory of 
Day and Night, the Alterations, and various Length of 
each, in every Seaſon of the Year; and that in the ſame 


Manner by the Orrery, as I have explained to you the 


Seaſons. 


— eee. tor th. thc 
TT 


DIALOGUE Mil. 


TheTuzoRYof Day and NIGUT, explaing, 
ORRER x. ö 


| Eupbroſyne. 

O you think, Cleonicus, the Orrery the apteſt 
8 Machine for explaining che Nature and Di 
Night and Day. — | | 

Cleon. Undoubtedly, *tis the beſt Inſtrument for that 
Purpoſe ever yet invented. For here you ſee the very 
Thing itſelf in Miniature. Here the Taper is the 


and best 


Sun, illuminating one Half of this ſmall, terraqueous 


Globe, which repreſents the Earth; having all. the 
Parts of Land and Water duly repreſented on it, with 
all the Meridians and Parallels of Latitude.—As it moves 


in its annual Courſe, you obſerve: it turns about its own 


Axis; and is furniſhed with an Hour-Circle and Index 
for meaſuring the Time. All which Things are now 
to be regarded in the Repreſentation of Day and Night 
by the Machine. 

Euphroſ. Theſe Things I ſhall readily attend ih. 
Therefore, put the Machine in Order, for the Experi- 
da. and I'll put to the Window-ſhutters to darken the 

00M,—O | 

Cleon. Stay a little, till I have placed the Earth in 
its proper Poſition for ſhewing the ſhorteſt Night and 
longeſt Day of the Year; and that is, in the Beginning 
F Capricorn, when the Sun will appear to enter Cancer, 
—In the next Place, we will put a very ſmall Patch 
on the Place of London, which by its Rotation, will 
ſhew the Parallel of London (X VZ), deſcribed in each 
Revolution of the Earth about its Axis. —Laſftly, to 


bring 


— — 
r UNE NA” 1. 


rence of 
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bring the Patch to that Part of the Meridian (X) which 
is oppoſite to the Sun; and ſet the Hour-Index at 12 
preciſely.— Theſe Things being dene, you may darken 
the Room as ſoon as you pleaſe, and then Jil put the 
Inſtrument in Motion. 

Euphroſ. lis done. — | 

Clean. Obſerve the Earth equally divided into a light 
and dark Hemiſphere, which repreſent Day and Night; 1 
as the Meridian paſſes over the Middle Part of each; ſo 
it ſhews the Noon, or /1:4-day to all Parts under it at the 
one, and Mid night to all Parts under it in the other; 
among which you ſee London (at X). — I'll now ſet the 
Machine a-going :—Obſerve the Earth revolving about 
its Axis from Fe/? to Eaſt“ 

Euphroſ. I do, with Pleaſure behold it; and I obſerve, 
that the Poſition of the Earth's Axis is ſuch, as will 
bring London ſoon out of the dark Hemiſphere into the 
enlightened one. | 

Cleon. It will fo; and I need not tell you that that will 
be the Time from Mid- night to dun riſing, or the Length 
of Half the Night at that In Obſerve nicely the Time 
when the Patch begins to enter the Light. 

Euphroſ. I will. —It will not be long I ſee It is now 
juſt come to the Point (O) or Circle of Illumination,— 
and the Index is at 3h 47“. 
 Cleon. That is the Time of Sun-ri/ing on the 21ſt of 
Fune, and is the Morning of the Day.—A Time very 
delightful in Summer, and is a favourite 1 heme m_ the 

| l . octs, 


n 


— — 
dv 


* As ſome of our Readers may not have ſeen an Orrery, 
and others may not particularly remember the Phænomena ot 
Day and Night which they law preſented in it, I have judged 
it neceſſary to add a Diagram thereef (in Plate XXIV.) to 
aſſiſt the Underſtanding and Memory, in which, by a bare 
Inſpection, all the \ ariety of the Alternations of the Day and 
Night in the Summer, Equinoxial and Winter Seaſons, 15, 
it is preſumed, very eaſy to be underſtood ; and in a good 
Kicafare, ſuch a Print may ſupply the Want of an Orrery, ol 
other Inſtrument for this Purpoſe. | 

N. B. In the Orreries which I make, the Earth is a Globe 
of 3 Inches Diameter, with all the Circles, Continents, and 
Oceans very diitinct, - | 


i 

| 

| 

0 
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1 Poets, who have all given us beautiful Deſcriptions there 
1 of, particularly in the following Inſtances. | 
n Thus Virgil, | | | 

e Now roſe the ruddy Morn from Tithon's Bed, 


And with the Dawn of Day. the Skies &erfpread : _ 
Nor long the Sun his daily Courſe withheld, 


bt But added Colours to the World reveal d. 
t i Thus Garth, 5 : 
ſo Aurora, on Eteſian Breezes borne, 
he With bluſhing Lips breathes out the fprightly Morn. 
r; Each Flow'r in Dew their ſbort: liv d Empire weeps, 
he And Cynthia with her loud Endymion fleeps, 
Jut And Homer thus finely perſonates the Morn in the fo 
lowing Diſtich: | | 
ve, Mo roſy Morn aſcends the Court of Jove, 
vill 4 5 up her Light, and opens Day above. | | 
the Alſo Mr. Mower, re Deſcriptian of Sun-rifing is too fine 
not to be en, otice of. EN 
will ierce flanitng ud the Heavens, the piercing Sun 
oth } Melts into limpid Air the high-rais'd Clouds, 
16 And Morning Miſis, that bover'd round the Hills, 
In party-colour'd Bands; till all unveil'd | 
10W 70e Face of Nature ſhines, from where Earth 
_ Far-fretcb'd around to meet the bending Spbereg. 
Seaſons, 74. 
t of Euphroſ. Theſe are very beautiful and natural Deſcrip- 
very WW tions, which, while you have been repeating, the Patch 
1 the has got good Part of the Way towards the Meridian of 
octs, | Noon. 1 
— Cleon. I ſee it is—and thus the Sun riſes gradually 
ery, 153 and higher to the Inhabitants of London,; till the 
ty; atch comes under the Meridian (at Z) where the Sun is 


idged at its greateſt Meridian Height in the Tropic of Cancer 
0 to] lat r.) This makes the Noon of the Day, thus admirably 
bare deſeribed by the laſt mentioned Poet. | 


y and 'Tis raging Noon; and, vertical, the Sun 

18, is, Darts on the Head direct His forceful Rays 

good Oer Heaven and Earth, far as the ranging Eye 
Ty 0 Can ſweep, a dazzling Deluge reigns ; and all 
Globe Fr:m Pole to Pole is undiflingui/h'd Blaze. 
"oat In vain the Sight, dejected to the Ground, 

? Stoops for Relief; thence hot aſcending Steams 


And keen Reflettion pa. Deep ta the Root 
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| 4 Vegetation parch'd, the cleaving Fields _ 
Aud ſlipp'ry Lawn an arid Hue diſcloſe, | 
Blaſt Fancy's Blooms, and whither even the Soul. 
Ficho no more returns the chearful Sound v3 
Of ſharp'niny Scythe: The Mower ſinking, heaps 
Oer him the humid Hay, with Flowers perfum'd, 
And ſcarce a chirping Graſs-hopper is heard 
Thro' the dumb Mead ; dijireſsful Nature pants, 
The very Streams look languid from afar ; 
Or thro' th' un/helter'd Glade impatient, ſeem 
Ta hurl into the Covert of the Grove. 
| | | Seaſons, Page 81. 
Euophroſ. It is now juſt Noon in the Orrery, but far 
different from that you have now been deſcribing.— Here 
every Thing is quiet and ſerene ; no ſcorching Sun, no 
ſweating, fainting Swains.— How inoffenſively, as well as 
pleaſant, is the moſt irkſome Part of the Day here repre- 
ſented by Art | G 
Cleon. Very true, Siſter; we here obſerve the Hours 
of a Summer's Day paſs without the Fatigue and Pain 
of enduring it.— But night comes ſtealing ypon us; 
the Patch approaches the Confines of Darkneſs, and the 
Sun as gradually declines.--You will obſerve, it takes 
the ſame Time in paſſing over this Half of the enlight- 
ened Hemiſphere as it did the other, viz. 84 Hours 
nearly; which, therefore, makes the longeſt Day , 16; 
Hours at London. : | 
Euphroſ. 1 fee what you fav is Fat, —The Sun is now 
juſt entering the Shades; and the Index points at viii. 13. 


How conſiſtent is Art with Nature 


Chon. Nature is the Contrivance of an infinitely wiſe 
Artiſt ; if we poor Mechanics can fabricate an artificial 
World ſo exactly, it is nothing wonderful to fee ſuch 
Beauty, Order, and Harmony in the Mundane Syſtem.— 

The Cloſe of the Day is thus beautifully deſcribed by 
Homer : | 
As when the Moon, refulgent Lamp of Night, 

O'er Heat” ns clear Azure ſpreads her ſacred Light. 
When' not a Breath difiurbs the deep Serene. 

£nd not a Cloud dercaſis the ſolemn Scene * 

Around her Throne the vivid Planets roll, 


And Stars unnumber d gild the glowing Pole, 0 
We 


T 
\ 
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O'er the dark Trees a yellower Verdure /hed, 
And tip with Silver ev'ry Mountains Head; 
Then ſhine the Vales, the Rocks in os ory riſe, 
A Flood of Glory bur/ts from all the Shies ; © 
The conſclons Swains rejoicing in the Sight, © 
Eye the blue Vault, and bleſs the uſeful Ligbt. . 
The Setting of the Sun is thus elegantly deſeribed by 
Mr. Thomſon. _ | 3 £2 Rat boats 
Low walks the Sun, and broadens by Degrees 
Juſi o'er the Verge of Day. The rifing Clouds 
Aſjembled 75 a richly gorgeous Train, 
In all their Pomp attend his ſetting Thrane 
Air, Earth, and Ocean ſmile immenſe; and now, © ©: 
As if the weary Chariot ſought the Bow'rs © 


* 
— * 4 * Cy x 
- 9 


95 Grecian Fable ſung) he dips his Orb; 
ow half immers'd ; and now a golden Curve 
Gives one bright Glance," then total diſappears.  \. 
This is followed by a Deſcription of a Summer's Evening 
in theſe Words. n „ 
Confeſs'd from yonder flow ext inguiſh d Clouds, 
4 tk aii, fer Tee oe 5 
Her wonted Station in the middle Air; 
A thouſand Shadows at her Beck. Firſt this 
She ſends on Earth; then that of deeper Dye 
| Steals foft behind ; and then a deeper Fill, 3 
ROT In Circle followin) Circle, gathers round. 
13* WW To cliſe the Fare of Things: A freſher Gale 
Baogins to wave the Mood, and ſtir the Stream; 


wile Sweeping with ſhadowy Gut the Fields of Corn, 

ficial | | While he Sao! como 5 55 it, l. 

ſuch Wide ver the thirfly Lawn as ſwells the Breeze, 

m.— A whit'ning Flow'r of vegetable Down 

d by Amuſrve floats.  - : 
W £:bro/. Theſe Deſcriptions are like the Poetry of 

„ Mr. Thomſon, where every Thing is extraordinary. 

a jou have ſhewn me the Morning, Noon, and Night 
if the Jonge/ Day in the Orrery; let us now ſee the 
gadual Alterations which happen in regard thereto, while 

7 le Earth paſſes on to the /Yinter Seaſon, 

Oer Vor. J. * Cleon; 


Of Amphitrite ; and her tending, Nymphs, ings 
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Cleon. That ſhall be done, and is eaſy by ſetting the de 


Machine in Motion. — See the Earth moving on towards ne; 
Aries, and at the ſame Time revolving about its Axis. — | 
And as it advances, you ſee the Circle bounding Light If 
and Darkneſs (564 continually approaching towards the the 
Poles (N. S.) and that London has its diurnal Path (Z0) que 
in, each Rotation, conſtantly decreaſing, while the noc- Par 
turnal One (OX) is increaſing as gradually, till at laſt trar 
they come to an Equality, when the Earth arrives at Par 
Aries VO int Sure | 1 of C 
Eup brd ſ. All this I fee with great Pleaſure, - and wait- nice 
ing a little, ſhall ſoon ſind the Earth in Aries. — There drea 
ſeems now to be but a ſmall Difference between the diur- 2 
nal and Nocturnal Fracts of the Patch. . diur. 
Cleon. Very little; —it is now ſcarcely viſible. The ferva 
| Earth has juſt reached the Point, where I will cauſe it to E. 
move very ſlow, that you may better view the Appear- Circl 
ances of the diurnal Motions, the F 
Euphroſe Very good ;——1I fee a perfect Equality e deſcri 
Night and Day, by Means of the Index and Britiſb Iſland; mall 
NZ. 12 Hours each. — At the tame Time, I obſerve the dark 
Reaſon of this to be, that the Sun is in the Equinoctial dy br 
at this Time; and, conſequently, as all the Parts of the the E 
Earth have the diurnal Motion parallel thereto; and the Earth 
Circle, bounding Light and Darkneſs, paſſes thro' the enligh 
Poles ; fo half. that Motion muſt be performed in the Morn 
enlightened Part, and the other Half in the dark, for every us, 
Part between the Equinoctial and the Poles ; and, there- noon ; 
fore Day and Night mult needs be equal now aver all the $ Hou 
Earth. - f Night, 
Cizon. You have a very juſt Notion of the Matter; Cleo, 
and can account for all the Phænomena of Day' an! I de Re 
Night, I believe, in any Situation of the Earth, or | Sea- Kon, 
ſon of the Year. We will only, therefore, take a View Orbit; 


of a Rotation or two of the Earth in the firſt Point of Length 
Cancer; that is, in the Midſt of the Winter Seaſon —— what th 
Towards which you ſee the Earth advances with an do per 
accelerated Motion in her Orbit, and conſequently about Larth, : 
her Axis. As Autumn paſſes off, you fee Winter gra-. 
dually coming on. —— The Days (with us) ſhorten, _ Euph 
and the Nights increaſe; the N. Pole, by Degrees, too by 

declines id in t 
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geclines from the Sun, while the S. Pole accedes near and 
nearer thereto. 5 5 
Euphroſ. It is all very evident, indeed, Cleonicus ; 


] ſee the enlightened Hemiſphere gradually remove from 
the N. Pole, and take in the Southern one; and conſe- 


Parts decreaſing, and the nocturnal increafing ; the Con- 
trary of which I obſerve happening in the Southern 


i 
' quently all the Parallels of N. Latitude have their diurnal 
ſt 


it Parallels. — But fee, the Earth has reached the Beginning 
of Cancer, let it be ſtopped there a while, to obſerve more 
5 nicely the Phænomena of the diurnal Motion, in this 


ro WHT dreary Seaſon. 


. 


. Cleon. J will ſtop the annual Motion, and continue the 


diurnal One at ſuch a Rate, that you may make your Ob- 
ſerrations with Eaſe and Pleaſure. ——— 

Euphroſ. The firit "Thing I obſerve is, that the 
Circle of Illumination extends but a little farther than 
the Patch towards the North; and, therefore, the Path 
deſcribed by it in the enlightned Hemiſphere is but very 
{mall in Compariſon of the Diſtance it goes thro? the 
dark One; but their Diſtances I can meaſure in Time, 
by bringing the Patch upon the Meridian, and placing 
the Hour Index at 12, as before. Thus, as the 
Earth revolves, I obſerve the City of London enters the 
enlightened JJemiſphere a few Minutes after 8 in the 
Morning ; which, therefore, is the Time of Sun rifing 
to us, and goes out of it as much before 4 in the After- 
noon ; whence I ſee, that the ſhorteſt Day is not quite 
6 Hours long, and conſequently not half the Length of the 
Naht. | 
Ge, You obſerve the Poſition of the Earth is juſt 
the Reverſe now to that which it had in midſummer 


Orbit; and, therefore, not only the Seaſons, but the 
Length of Days and Nights will be juſt the Reverſe of 
what they were then, and the very fame which you may 
now perceive they are in the lower or ſouthern Parts of the 
Larth, at the ſame Diſtance from the Equinoctial as we 
we. 

Euphroſ. T readily perceive it, and I ſhall demonſtrate 
too by ſticking another Patch upon the fame Meridian, 
ind in the ſame Latitude with London, on the ſouthern 


R 2 1 
| | ” 


*aſon, or when the Earth was in the oppoſite Part of its 
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Side. Now the revolving Earth brings the ſouthern 
Patch into the Sun beams before the Hour Index points 
fo 4 in the Morning, nor does 1t enter the darkened 


Hemiſphere till after the Hand has paſt the Hour of 8 in ks 

the Evening I have now the Satisfaction to know by 5 

this Experiment how the Days and Nights come to be St: 
alternately equal in Winter and Summer, and alfo in NV. 

the ſame Latitude on different Sides of the Equator. 0 

I farther fee, that the Inequality of Day and Nig 1 

ceaſes at a certain Limit, beyond which, on one Side, 5 

they are only deprived of Light or Day, and the other, I dn 
they enjoy the Sun-beams conſtantly for the fame Time, Ma 
—— Thoſe who live under, and about the North Pole, 0 

ſeem now to have a tedious, horrid Gloom, While thoſe, L R 

who are in the ſouthern Pole, have the Sun bright above ow 

the Horizon, and enjoy an uninterrupted Day. Hor of N 
happy are we whom Providence has placed between two Cone 

ſuch diſagreeable Extremes! For the Enjoyment even could 
of Light itſelf, for a long Continuance, could not be Being 
pleaſant, and Darkneſs is what all Mankind are naturally of Fel 
apt to ſhun. | | ring | 
Cleon. Your Reflections in theſe Reſpects are very WW Safon 
natural; but we are to conſider, at the ſame Time, how n 

few of our Species have ſuch a Situation in Life. By 7 
our late Diſcoveries, it is pretty certain that there ate Eupi 
few, or no Inhabitants of the Regions of the ſouthern TY 
Pole; and with Reſpect to the northern Polar Regions, nrticul 
the Continent of Europe, 4/ia, and America, extend not Interval 
far within them; and thoſe, whoſe Lot it is to inhabit Cleon, 
thoſe dreary Regions, appear to be fo wonderfully fue. nat 

and adapted to them, that it is well known by Experience Non; 

they prefer their native, gloomy Spot to any Part of our you 
happier Temperate Zone; nor are they ſo very much ne.” th 
= the Dark perhaps as you may imagine, the Continuanceten __ 
\ of their Darkneſs being proportioned to their Diſtance 3 
| from the Polar Circle, and greateſt of all at the Poles: le Sun. 
but even there, the Moon affords them Light one ha Budbry 
of the Time, and they enjoy a Twilight till the Sun 15 dappear” 
18 Degrees below their Horizon; and it is very robable, dale, t 

that the Land does not extend fo far as to admit of any 1 
Inhabitants within five Degrees and a half of the Poe me n _ 
And to thoſe who are farther off than that, there can 04 & would 


nao dark Night at all. 


i Euphroſ. I am glad to hear of any Thing that can 
ts contribute to ſolace thoſe unhappy Mortals in their joyleſs 
d WH Situations; for I cannot help thinking they muſt be 
in miſerable there ; but I recollect the Kinds of Happi- 
dy nefs and Miſery are more Relative than Real; and I am 
be the more convinced of it, when I confider that even our 
in Negroes quit their native Soil only by Force, and are 
bo ſo naturally: fond of their ſable Complexion (at which 
dt | ſhudder almoſt as much as at Polar Darkneſs) that I 
de, remember 1 have ſomewhere read, they paint the Devil 
er, white, to repreſent him ſo much tlie more terrible to 


Mankind. 


ole, Cleen. Whoever contemplates the Nature of Things 
ole, in the Manner you now do, will find it very eaſy to 
ove correct many of the common, but very unjuſt Notions 
low of Nature and Providence, and will come at laſt to the 
two Concluſion, that infinite Beneficence in the divine Being 
even could never permit the Creation of any Species of ſenſible 
t be i Beings, without a Poſſibility of enjoying a proper Degree 
rally of Felicity peculiar to their ſeveral Natures. - But lea- 


ing thoſe Digreſſions, we return to the remaining 
Safon of the Year in the Orrery, which the Earth 


bra. 


Euphreſ. And, conſequently, while the Sun appears 


ther e go from Capricorn to Aris.——But what are the 
21015, Wh particular ..Phanomena that we attend to during this 
d not WW Interval ? + 


habit il Clem. Nothing in particular, more than to obſerve 


ſuited de natural Tranſition from the Winter to the Spring 
erienc dalon; for when I give the Earth its annual Motion, 
of our ed you ſee it proceeds in its Tour, you will plainly ob- 
ach mere, that by Reaſon of the parallel Poſition of the Axis 
— ie northern Pole will gradually return and reſtore the 
{Hance 


gious now in Darkneſs to the enlivening Influence of 


Poles; e Sun.—— See it now moves on. | 

ne ha E:3þro/. I obſerve the Particulars you mention begin 
Sun e appear in a very natural Manner. The Archs of the 
robabte lei, that meaſure the Day, now gradually increaſe, 
of au thoſe which ſhew the Night of Fenris decreaſe in 


1e Pole 


4 the northern Latitudes. Ihe Coldneſs of the Seaſon, 
can 


would think, ſhould now alſo abate, and every. Day 
| R 3 5 after 
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enjoys in paſſing from the firſt Degree of Cancer to 
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after the 21ſt of December, one might expect, ſhould be 


two coldeſt Months in the Year. Pray, how am 1 


Summer's Heat was not greateſt at Midſummer; and 
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warmer and warmer; but this does not quite tally wit}! 
Nature; for vou muſt have obſerved, Cleonicus, that 
January and February are oftentimes found to be the 


to underſtand the Reaſon of that? Fr 
Cleon. In a Manner as I heretofore hinted in relation | 
to the Summer Heat; I then remarked to you, that the 


for the ſame Reaſon you are not to expect the Intenſity 


of Cold by the Middle of Winter. The Caufes of Col: MI | 
continue much longer, viz. the different Length of x 
Days and Nights, the Obliquity of the Sun's Rays, 
Oc. {ill continue to produce Degrees of Cold, which 7 
added to all that went before, the Aggregate, or Sum of WM © 
All, will produce the greateſt Degree of Cold in the ; 
Months you mention, | p 
Euphroſ. 1 apprehend you clearly; ——— but er, , 
the Earth has juſt now carried us thro' thoſe Months; 
I am pleaſed to fee the freezing Tropic left ſo far behind 
in the artificial Year, and the Return of the vernal 
Equinox ſo near at Hand. Nature ſeems now renewed 
even in the Orrery, and ſolar Beams diffuſe themſehe __ 
almoſt from Pole to Pole once more. —— Londen now Ph, 
enjoys near equal Length of Days and Nights.—— 43 
The Sun from the Earth appears in Virgo, and the Index ar 
ſhews him every Day advancing about one Degre po 
forward. Scarce any Difference now appears in tn 1 
Length of the Day and Night ——— The Circle 0 if x 
Illumination paſſes thro' both the Poles.——— And noy 2 
the Year is finiſhed in the Orrery ; for the Index point 1 : 
to the 20th of March. | 3 
Cleon. The Machine has now done you all the go „ h 
Offices in its Power for the preſent; you have therevij fy 1 
ſeen in a ſhort Time repreſented all the Phenomena q 05 
the Heavens; and what gives me a peculiar Pleafur hs i 
even bevond that of informing your Mind, is to fit 0 5 
your Taſte for Philoſophy ſo true and juſt, that tu f. 4 
fo long a Series of Speculations on theſe Subjects, the — 1 
ſeem {till entertaining and agreeable to you. - mu | 
ſay that now, which at tirſt I was not willing you ſhout , wy 


ſuſpect, I was much in Doubt (tho' vou expreſſed 
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great a Defire of being inſtruQed in the Celeſtial Science) 
whether or no your Patience would hold out ſo long on 
one continued Subject. "9? F 


/ 


Eiphroſ. So long, do you fay, Cleonicus! On my 


Word, were you not my Brother, I ſhould ſcarce forbear 
being affronted by ſuch an Expreſſion. Patience 
for Inſtructions and Pleaſures of this Kind Tired 
with contemplating the Powers and Works of Nature 
What did you take me to be, Cleonicus, once to 
think of my palling on thoſe divine Subjects? — Ne, 
| remember too well what Shake/pear' fays of the Wretch 
who cannot reliſh Muſic, He is fit for Rapines, Mur- 
ders, Cc. — How then muſt that unnatural Soul ke 
characteriſed, that cannot always be delighted with the 


Moſic of the Spheres ! with the Beauty and Harmony 
of the divine celeſtial Frame of Nature! That ſublime, 


viſual Muſic, thus repreſented by the fame celebrated 
Poet. 5 | | e 
Beauty is Mufic too, tho in Diſouiſe. | 


Tao fine to touch the Ear, it ſtrikes the Eyes, 

And thro them to the Soul the ſilent Stroke conveys, 
'Tis Muſic head nly, ſuch as in the Sphere, 
We only can admare, but cannot hear. 
Befides, do not the moſt judicious Divines and 
Philoſophers tell us, that an infinite Scene of the Ope- 


nations of divine Power and Wiſdom will open itlelf 


gradually to our View in the future heavenly State, and 


that the Employment of Time to endleſs Ages will 
conſiſt in an uninterrupted Intuition and Contemplation 
of the ſame ? If ſo, how prepoſterous muſt it be, and 
contrary to the Character of a divine and rational Nature 
in us, to ſuppoſe it but even poſſible for a Perſon to 
meditate with Indifference on theſe Subjects, much leſs 
to think them tedious, tho' our whole ſhort Life were 
conſtantly employed therein. Tons 

Cleon. What you fay is certainly true, my Eyphroſyne ; 
but withal it muſt be obſerved, that in this imperfect 
preſent State, the Mind of Man is naturally apt to be 


fatigued with any Kind of conſtant Study; and we 


muſt always propoſe theſe Matters as ſubjects rather of 
Amuſement than the Buſineſs of Life; we are not here 
to know what perfect Happineſs is; nor can we enjoy 
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it in any. Degree, unleſs under particular Reſtrictlons, and 


as the Reſult of an agreeable Mixture and Variety of Inci- 
dents. Therefore we ſhall, for the preſent; leave thoſe 
Fields of Ether, where Suns refulgent ſhine, and Planets 


and Comets go their ample and folemn Rounds; and de- 
ſcend to the nether Regions of Air, a ſtupendous Inftance 


of divine Omnipotence ; and whoſe wonderful. Properties 
are highly worthy your Notice and Attention: There 
we fhal] fo how every Part is duly ordered to render it 
as uſeful as it is neceifary—We ſhall find it the natural 
Means of Life to Animals and Vegetables——The Me. 
dium for propagating. Sounds. — — The Method tlat Na- 
ture has taken to render all. Objects viſible unto us, by 
making it the general Receptacle of Light.—— The M. 
dium of Flying, and the Habitation of numberleſs Ani- 
mals of the winged Kind.—'7 hat Medium which alone 
affords the proper Pabulum of Fire and Flame. ——The 


Element and Effence itſelf of Winds, Storms, and Tem- 


peſts. —The Medium in which alone Vapours and Ex- 


_ halations can have any Exiftence——And laftly, The 


natural Means and Cauſe of all Kinds of Meteors, watery 


or fiery, fuch as Fogs, Clouds, Rain, Snow, Hail, Thun- 


der, Lightening, the Aurora Borealis, Sc. 
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PART IV. 


— — 


N EUMATI GS. 


OR, 
The Nature and Properties of the Air explaiged. 


The Structure and Ule of the Aiz-Pumy, and 


other Inſtruments. 


A N 


The 5 Wed, Sound, Meteors, &c. 


_ _— 


* 14 ” * 9 _— * 


DIALOGUE ©. 


On the Nature, Form, and Magnitude of 77 
/ APW TES WAR Ky or Body of Alx. 


Eur broſpne. 


E LL, you are reſolved to make a Philoſoper 


/ of me, I find; you have brought me into a new 
Field of Enquiry, and a very azry One too, Cleonicus. = 
Cleou. Indeed it Is, Siſter, litterally fo; you are now to 
explore the Regions of the Air, and dwell, for ſome Time, 
amongſt the Clouds. 

Euphraſ. That is, I ſuppoſe, in plain Eng 72 I muſt 
now inform myſelf of the Nature of the Air, and its 
| Ute 


Py 
* 


elaftic, compreſſible Fluid, of a different Denſity, environ- 
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Uſe in the Syſtem. of the World. To this I ſhall 
addreſs myſelf with great Readineſs and Spirit; eſpe- 
cially as I know of nothing in Nature that F have heard 
more about, and am leſs acquainted with, than this ex- 
traordinary unſeen Something, you call Air. — Pray, 
what Difinition do you give to this Subjeſt ? | 

* Clean, The Air is defined to be a fine, inviſible, heavy, 


* nm Wwe U . 


ing the Earth on every Side to, an indefinite Height, 
Euthroj. So many Characters entering into a bara 


Definition of it ſeem to make it an important Subject l 
pray what are its general Qualities and Uſes ? 
leon. I will tell you in a few Words. : 
The principal Property of the Air is its Weight or 
Gravity; for thougli a ſmall Portion of it be light, , 
- conſidering the great Height to which this Body of Air 
extends, the Weight of any Column of Air upon a , 
given Surface muſt be. very great. For by ſome Experi- 5 
ments that you will ſee hereafter, you will be eaſily k 
convinced, that the Preſſure of a Column of Air upon 
a Square Inch only is equal to fifteen Pounds Weight. 2 
Euphroſ. Such an e I ſhall gladly fee; "a 
for, when you talk of ſuch a Weight of the Air, 1 | 
ſcarce know how to underſtand you, as I never. yet 2 
experienced any Weight or Preſſure in the Air at all; ye 
nor ſhould I have thought of any ſuch Thing, had it WW _ 
not been for what I have heard you and other Gen- W 
tlemen ſpeak of, when you have been talking of the 5 
Air- Pump. No | | 
Cleon, Moſt People fay and think as you do; they Wl co 
know little of this Matter for Want of the proper Means 8 - 
of being acquainted with it, and never fail of being WF ca 
wonderfully furpriſed, when they are told the Preſſure of Ih 
the Air upon the Surface of their Bodies amounts in 5. 
general to at leait 13 Ton Weight. | * 
Euphroſ. I don't wonder at their being ſurprized at Nt 
ſuch a ſtrange Doctrine as this; for which way is it WW te 
poſſible a Perſon ſhould ſuſtain ſo prodigious a Preſſure, 
and yet, at the fame Time, be entirely inſenſible of it! }3 pr 
Cleon. This you will be ſatisfied of when you con- am 
fider, that the Air is a fluid Body, and you will be tha 
taught hereafter to underſtand, that all Fluids preſs with Tut, 


an 
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m equal Force every Way, as well upwards as down= 
wards, | Side-ways, and in all Directions you can con- 
ceive, and then, allowing that every ſquare Inch upon 
a Man's Body ſuſtains a Preſſure of 15 Pounds, the 
Preſſure upon the whole Surface will amount at ſeaſt to 
13,320 Pounds upon the Surface of a middle Size Mau 
(as it is found by Computation) which” is very nearly 
14 Ton Weight. | | | 

Euphroſ. This is a Subject I cannot at preſe nt diſpute 
with you; but if this be the Caſe, what I moſt wonder 
at, at preſent, is, how it comes to paſs, that I am ſo far 
from apprehending any ſuch great Weight from the uſual 
Effects in other Caſes, that in reality I find nothing at al 
of it. | | 

Cleon. The Reaſon of this ſtrange Phænomenon, if I 
may ſo call it, is this, that our Bodies, as well as all others, 
are filled with Air throughout, and the Spring of this 
internal Air is a Force juſt equal to the Preſſure of thz 
Air without, and when two Forces equal to each other 
act in contrary Directions, they entirely deſtroy each others 
Effects; and any Body, being preſſed with great Foree 
from the ambient Air, is really m the ſame Caſe as if it 
was affected by no Preſſure of the Air at all; of this too 
you will be made thoroughly ſenſible by Experiment, | 

Euphroſ. The Knowledge of ſuch myſterious Things 


will be a very agreeable Acquiſition; but pray, by the 


Way, tell me how the Air, a Subſtance which I can 
neither ſee nor feel, can be ſo heavy a Body. 

Cleon. The Weight of the Air ariſes frqm the fame 
common Cauſe as the Weight of any other Bofly does, 27. 
from that, Power, or Force in Nature which is uſually 
called Attraction, or Gravitation. This Power, as Sir 
Iaac Newton tells us, equally affects all the Parts of Mat- 
ter, and produces in them a Tendency towards each 
other ; and this Tendency or Force is that which we call 
the Weight of any Body. Thus, what we commonly call 
the Weight of a Stone, is only its Endeavour to fall, or 
approach towards the Body of the Earth, and thus every 
Particle of Air endeavours equally to fall towards the 
ſame Surface of the Earth, and therefore the Sum of all 
thoſe Forces; in all the Particles, make a conliderable Sum- 
Total of Weight, or Preſſure in the Ai. 


* 
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Euphroſ. If then the Particles of Air are like ſo many 
Stones, why then do they not fall like the Stones, and all 
abide upon the Surface of the Earth? Whereas, on tlie 
contrary, you tell me, that they fill a very great Space in 
the circumambient Regions. | 
Cleon. In order to anſwer this Queſtiqn, which you 

have very properly propoſed, you mult be acquainted with 

one other Power in Nature, by which the Parts of Matter, 

when they are at a certain very fmall Diſtance from each 
my. other, are made to repel or fy from each other; and this 


is what the Philoſophers uſually call the rue Force, ot 


Zlaſticity in the Parts of Viatter. The Force which 1 before 
mentioned under the Title of Gravitation, is, with Reſpect 
to the ſmall Particles of Matter, called the Attraction of 
.C oheſion, or it is that divine Power in Nature which fo 
affects the Parts of Matter, that while they are in Contact, 


or can touch each other, they are by this Means made 


firmly to cohere or abide together, and according to the 
different Figures of the Parts of Matter, this Power will 
produce a greater or leſſer Degree of the Force of Cohe- 
ſion, which is the general Cauſe of all Degrees of Hard- 
neſs or Softneſs in Bodies, and what we uſually call Fixity 
and Fluidity. But more of this Subject hereafter. The 


Parts of Matter, as I faid before, when they are once 


beyond the Sphere of this attracting Force, are found to 
be ſtrongly actuated by the repelling Force; and this is 
the Caſe of Air, the Parts of which do conftantly repel 
cach other, and therefore thoſe which are next to the Sur- 
face of the Earth will prevent the other Particles above 
them from coming fo near to it by their repulſive Force 
or Elaſticity; and this is the ſecond great Property of 
the Ain | 

; Eu phroſ. By this ſecond Property of the Air, which 
you call Elaſticity, I ſuppoſe, it I underſtand you right, 
the Parts of Air are kept at a Diſtance from each other; 
but ſlill it is not clear to me how this can be the Caſe; 
becauſe of the great Weight of the Air, which one would 
think ſhouſd precipitate thoſe Particles at once down to the 

Surface of the Earth. Pray, why is not this the Caſe ? 
Cleon. Becauſe the Elaſticity of the Air, is a Force ſu- 
perior to that of Gravitation ; or in other Words, the 
Tepelling Force in the Parts of Air which Og 
aſunder 
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aſunder is greater than the attracting Force between the 
Earth and thoſe Particles by which they tend toward the 
Earth, and at a proper Time you will underſtand, that 
this repulſive Force is the ſtrongeſt Power in Nature; that 
theſe two Principles an attracting and repelling Force are 
the efficient natura]! Cauſes of all the Appearances in Na- 
ture; and that the Properties, Qualities and Effects of all 
Bodies entirely reſult from them. | 
Eupbroſ. But it the Parts of Air do repel each other, as 

you ſay, with ſo great a Force, how comes it to paſs that 
we have any Air at all? Why does not this elaſtic Force 
drive all the Particles of Air quite away ? What do you 
find confines them hovering round this Ball of Earth? 

Ceon. Your Queſtion is 4 propss, Siſter; but ſtill you | 
are to conſider, that the Power of Gravity is very con- 
fiderable, though not entirely equal to the Elaſticity: of 
Air, and prevents this latter Force from having its full 
Effect. Were the Power of Gravity for a Moment to be 
ſaſpended from Matter, and the Power of Elaſticity to 
remain, the Atmoſphere, or Body of Air, like a Parcel of 
Gun- powder ſet on Fire, would: inſtantly be diffipated - 
through the infinite Regions, of Space; but by Means of 
Gravity, by far the greateſt Part is detained near the Sur- 
tice of the Earth, and the Diſtance between the Particles 
only leſſened ;; and more ſo, as the Particles of Air are 
ncar to the Earth. For at a greater Diſtance they are | 
les affected by the Power of Gravity, and are leſs heavy, 
and therefore the Effect of Elaſticity will be greater, or 
keep the Parts &f Air. at a greater Diſtance from each 
other; and thus it will be eaſy to underſtand, that the 
farther you go from the Surface of the Earth, the greater 
the Diſtance will be found between the Particles of Air; 
and the nearer the Surface of the Earth, the leſs thoſe 
Diſtances ;-and this leſſer or greater Diſtance between the 
Parts of the Air is uſually called its Denſity, or Rarity ; 
for the leſs the Diſtance is, the greater will be the Number 
af Particles in the fame Spaca, and the Air is in ſuch a | 
Caſe, faid to be more denſe : On the contrary, the greater 9 
the Diſtance is between the Particles, the Air in ſuch a 
Caſe, is ſaid to be more rare; from whence it will appear, 
tat the Denſity of the Air in any Part will be always in 
Proportion to the Weight of that above, and a 

| | gredteſt 
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aateſt of all at the Surface of the Earth: Likewiſe, from 

e Principles it will follow, that the Veigbi of the Air 
and its ela/tic Forco are always equal to each other, and 
therefore produce an univerſal Equzilibriumamong the Par« 
tixtes of Air in every Part of the Atmoſphere, _ 

Euphreſ. According to this Account of the Denſity and 
Rarity of the Air, what Idea can I form of the Height 
of it? For, if the leſs the Air be compreſſed the more it 
is expanded, and the farther you go from the Surface of 
the Earth, the leſs that compreſſive Force will be, where 
mes I conczive the Bounds or Limits of the Atmoſphere 

Cleon. No where at all; for the Parts of Air in the 
upper Regions will be expanded to Infinity, till at Length 
we may very properly underſtand, that the Atmoſpheres 
of every Body in each Syſtem, and of all the Syſtems in 
the Univerſe, meet with each other in the diſtant Spaces 
between, and mixing together. conſtitute that fine æthereal 
Medium, which tilts the Abyſs of Space. 


Ewphrofi This is a wonderful Doctrine; but it certainly | 


maſt be as you fay from the Nature of Things, as you 
have now explained it. Therefore, I apprehend it will be 
mn vain to enquire about the Height of the Armofphere, or 
Body of the Air. 

CLCueon. All that can be ſaid in reſpect to the Height of 


the Air, is this, that the Denfity of it, at the Height of | 
about 45 Miles, is bat juſt ſufficient to infliẽt, or bend | 


ry" of Light out of its right-line Courſe, which is the 
Net 


| Effect it can produce, and therefore all beyond that 
Height muſt be eſteemed an unrefiſting Æther. 
©  Fuphrof. As the Air is ſuch a very extraordinary Sub- 


ſtance, and poſſeſſed of ſuch wonderful Qualities, how 
comes it to pals, that we can ſee nothing of it? For if it 
was not fenſible otherways, I ſhould know of no ſuch 
'T hing by the Sight. 

Clean, Why even in this Reſpect you may not be free 
frem Miftakes. The Air in ſome Caſes. tho? very rarely, 


is fubjecꝭ to the Sight, or may be perceived by the Eye; but 


as this ſeldom happens, we look upon the Air in general 
233 altegether inviſible ; and it is neceffary it ſhould be o; 


for, as it is the Medium rough which we ſee Objects, 
if the Parts of Air were ja the leaſt Degree perceptible, 7 . 
; ; | . ; wou 18 
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would render the View of thoſe Objects leſs perfect and 
diſtin& ; as is well known by the Experiment of viewing 
Objects thro* a Teleſcope, which magnifies to à very 
great Degree; as it ſhews the Body of Air, ſo it renders: 
the View of other Objects more obſcure and indiſtinct, 
which plainly convinces us of the Wiſdom of the divine 
Architect in rightly diſpoſing this Part of the Conſtitution 
of the World. | ; Rs 

Eupbroſ. But you was juſt now mentioning ſome par- 
ticular Caſe in which the Air becomes viſible ; pray, what 
is that? For I ſhall have a great Inclination to have a 
View of ſo rare a Spectacle. 

Cleon. That you may do under the following Circum- 
ſtances : In a yery hot Summer's Day, take a Walk to 
ſome open Parts of the Country, and place yourſelf upon 
an Eminence or riſing Ground, in a Situation nearly 
facing the Sun, then if there be any gentle Wind, or 
Motion of the Air, it will be ſhewn by Reflection of 
Light from the Body of the Air in the Vale below, and 
you will as perfectly fee the Undulations or Waves of 


Air, almoſt, as you may thoſe of Water, agitated by a 
gentle Wind, | 


Eupbroſ. This will afford me a particular Satisfaction, 
and 1 ſhall take the firſt Opportunity to gratify myſelf in 
this Reſpect; and then I ſhall know by Experiment, what 
| otherwiſe find, that Wind is only Air in Motion | 

Cleon. It 18 very true, Siſter: You have hit off the. 
whole Philoſophy of Wind at once. For ſuppoſing the 
Air was perfectly quieſcent or ſtagnant, there would be no 
Wind at all; but as the Degrees of Motion, or Agita- 
tion in the Body of the Air are greater or lefſer ; ſo we 
find ſtronger or weaker Winds ariſe ; and as the Motion of 
the Air is this Way or that, ſo we uſually ſay, the Wind 
blows from one Quarter or the other, or from one Point 
of the Compaſs or another. 5 | 

Euphroſ. Pray, what are the general Cauſes of Wind, 
or this Motion of the Air that you ſpeak of? | 

Cleon. The particular Cauſes of Wind are many ; but 
one general Cauſe is the Inequality of Heat and Cold in 
afferent Parts of the Atmoſphere ; but this will prove 
the entire Subject of a future Converſation. And as it 
will be proper, not only to tell you, that the W 
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ſuch and ſuch Qualities, but to convince-you by Experi- 
ments, that they do really exiſt, I thall make ſome Prepa.. 
ration for that Purpoſe againſt the next Opportunity; and 


ſo for the preſent, Adieu. 


"DIALOGUE IH 
to ſpem the natural Produfiics 


"7 556 BOM Euphroſme. | | 
8 O ! You have ſpread the Table, I fee, for my Enter- 


Of EXPERIMENTS 


tainment. I can aſſure you, to feaſt my Mind on 
thefe Things affords me as much greater Pleaſure than 
the common Productions of a Cook's-ſhpp can afford the 
Palate, as the Subject of the fineſt Parts of Philoſophy can 
be ſappoſed to exceed all the Merits of the Art of Paſtery. 
k make this Sort of Compariſon (which I know you 
will allow to be Juſt) becauſe J was the other Day in 
Company, where a certain Perſon, having juſt before diſ- 
played his Talent in deſcanting upon what was fine Eatin 
and Drinking, and how happy it was to have a critica 
Taſte to diſtinguiſh the Delicacies of a Haut, Gout, and 
the genuine Flavours of Burgundy and Champaign, which 
took up the beſt Part of Dinner-time, and an Hour after; 
at length, he was pleaſed to direct his Diſcourſe to me, 
and with an Air of Pleaſantry to tell me, that he heard I 
was intent on the Studies of Philofophy, and that I was 


already become a very conſiderable Adept in it; that I. 


had long been converſing with the Stars; and after much 
more of ſuch Kind of complaiſant Raillery, he added 
(by Virtue of a Bumper of French Port) that it had quite 
opened a new Scene to his View; that he had always 
looked on the Fair-Sex till now in a different Light; and 
that their higheſt pretenſions were to no more Skill than 
the Oeconomy of a Kitchen ; and the pretty Dexterity of 
making Puddings and Pies—It will not be worth while 
to inſiſt on what farther paſſed between us; but though I 
was in ſome Meaſure affected by ſuch a faſhionable Piece 
of Ridicule ; yet I conſidered, that Philoſophy was i 

| amlable 
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amiable a Science to be bantered out of my Regard, ſetting 
aide the natural Propenſity that I always had to the Study 

of it; therefore let me not interrupt you any longer, but 
proceed to your Experiments; for I muſt ſtill long to be 
acquainted with the Nature of this neceſſary Element, 
and learn how, and by what means it is produced. 

Cleon. lt is a Pity that any, even of our Sex, ſhould fo 
far betray their want of Prudence as to redicule a philo- 
ſophical Diſpoſition in Others, only for Want of a Taſte 
for the Science themſelves. I muſt allow this is but too 
often the Caſe ; I only with one Thing for the Honour 
of our Sex, that many of them had but half the natural 
Genius and Capacity of Improvement in natural and 
mathematical Sciences as many of the Ladies are poſſeſſed 
of Bur to the Purpoſe; you remember, I told you, 
when we laſt converſed together, that theyParts of Matter 
by Attraction and Repulfion were put into Motion, and that 
whenever by this Means they could be ſeparated beyond 
the Sphere of Attraction, they commenced a. repelling 
State, and then, as they were at a greater Diſtance from 
ach other than before, they muſt become very light, and 
ariſe into the Body of the Air in Forms of Vapours and 
Exhalations of various Kinds. T hoſe elaſtic Particles 
that riſe viſible to the Sight are what we uſually call 
Vapours, or Steam; ſuch as we commonly ſee riſe from the 
Surface of heated Water, and other moiſt Subſtances. 

Euphroſ. This I am convinced of every Day by my 
Tea-kettle, in which I have often wondered at that Vio- 
knce and Impetuoſity with which it iſſues from the Spout ; 
and I now begin to ſee ſomewhat of the Reaſon and Cauſe 
thereof, viz. that it ariſes from the Elaſticity of its Parts, 
which by Experience I know 1s greatly augmented by 
Heat; but can you tell the particular Manner in which 
that 1s effected: . 

Cleon. As I ſhall ſhew hereafter, that all Heat conſiſts 
n the great Velocity or ſwift Motion of the Parts of 
Matter, and the Velocity of the Particles of Light is the 
greateſt of any, which we know of in Nature; fo we 
ind, that thoſe Particles by their Action always produce 
the Senfation of Warmth or Heat, and being plentifully 
imbibed by all Kinds of Bodies, theſe active Particles are 
NO emploved to ON the Parts of Bodies, * | 
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by this Means to produce the natural Exhalations or 


Steams from every heated Liquor. Theſe ſenſible Va- 
urs riſe into the Air, and make a Part of the Atmo- 


-ſphere ; for the Air is conſtantly filled with Particles of 


Moiſture, which by Heat are ſo far attenuated as ſeldom 


to be ſenſible to the Sight. 
Euphroſ. Then what you now fay, J preſume, is the | 


Reaſon why in the Morning or Evening, when the Air 


is cool, we ſee the Vapours ariſe from the Earth into the 
Air, and alſo in a very cold Winter's Day, our very 
Breath hecomes viſible to the Eye, as it then wants a ſuf- 
ficient Degree of Heat to rarify the Particles, and make 
them eſcape the Sight. 

Cleon. You underſtand this Matter very well; and in 
the ſame Manner you are to imagine, that folid Bodies | 
will have their ſuperficial Parts ſeparated from the Action 
of Heat, and theſe Particles fo ſeparated will be affected 
with a repulſive Force; which repulſive Force will cauſe 


them to aſcend into the body of Air, and become a Part 


of the Atmoſphere. Theſe Particles ariſing from ſolid 
Bodies are always too fine to be viſible to the Eye, and 
thereſore it is, that we rarely know, or even think of any 
ſuch Thing; and we find by Experience, that all Bogjes 
loſe their Parts in e morn as they are more actuated 
by the Power or Particles of Heat; and when the Degree 
of Heat is very intenſe, there are but few Bodies, whoſe 
Parts are fo fixed, or cohere ſo firmly, as not to be ſepa- 
rated by their Action; and the Experiment which I ſhall 
_ ſhew you, will be a ſufficient Confirmation of this 

ruth. 5 | | | 


Eupbroſ. Pray, to what Purpoſe is this fine Pair of 
Scales and theſe ſeveral Slips of Paper, which I ſee, and 


the Wax-candle ? I ſuppoſe they are all to be concerned 
in the Experiment you mention. 10 | | 
| Cleon. Dis true they are : 'The Candle is to ſhew you 
the great Power of Heat, or Fire, upon the Parts of thoſe 
Pieces of Paper while they are burning, and they are all 
firſt weighed very nicely by thoſe Scales. The Quantity 
which I have here provided weighs juſt 100 Grains, as 
you ſee by placing the ſeveral Slips in one Scale, and the 
Grain-weights in the other. PE 
Euphroſ. I ſee they juſt equipoize each other; thow 


am I to know what Parts are converted into Air in burning? 
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Cleon. By weighing the Aſhes which remain; for theſe 
we can collect, and place in the Scale without the Loſs 
of a ſingle Particle. —— Thus, I take the firſt, and put 
it to the Flame of the Candle ; It takes fire, and regularly 
burns down to my Finger; the Parts, you ſee, all fly 
off in Flame, except that fixed and earthy Pait which is 
called the Calx, and which I now place in the Scale. 
Then I take the Second, and burn it accordingly ? 
and put the remaining Calx into the ſame Scale ;— 
And in this Manner I proceed with them all And 
now, my Euphroſyne, you ſee all their 4/es in the 
Scale, and you will obſerve how light they are; you take 
out the former Weight of the Paper before it was burnt, 
and put in Others to make an Equilibrium with the 
1 and you find, that 6 Grains is ſufficient for that 

urpoſe. 5 us 

. I ſee that is the Caſe: A hundred Grains 
Weight of Paper is now reduced to fix only; I can eaſily 
underſtand from thence, that ninety-four Parts of a hun- 
died of this Paper have been driven into the Air by the 
Action of Fire; and ſo much of the Paper, I preſume TI 
may fay in the philoſophical Stile is converted into Air. 

Cleon. If my Definition of Air be allowed, ſo much of 
the Paper is moſt certainly transformed into Air. The 
Parts are gone, we are ſure, by Deficiency of their 
Weight, They could not be annihilated; they could 
not riſe, and fly away without a repelling Force to carry 
them off, and they. are too fine to be perceived by the 
Eye, after they are got beyond the ſmall Extent, of the 
Fame. Thus, the Candle itſelf by Degrees is waſted, 
and at length is ?ran/muted from a Subſtance of heavy, 
chefive,, palpable Wax, to that of a light, elaſtic, and 
palpable Body of Air. wy 

Euphroſ. By this Example, I ſee what wonderful 
Changes are made in the Nature of Things by the Action 
of Heat and Fire; and one Thing I cannot help taking 
Notice of is, viz. that all thoſe Parts of Bodies which 
in this Way become Air, . muſt firſt put on the Appear- 
ance of Fire itſelf, or paſs through the intermediate State 


of Flame; ſo that, properly ſpeaking, the fame Body 


Vas one Moment Paper, the ſecond Moment Fire, and a 
third, Air all whictr, APNEA; to be very different State 
| 2 0 4 190 for 
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for che ſame Sort of Matter to ſubſiſt in, it l very ſhort 


Time. | 
(kon. And yet, as wonderful as ſuch Operations of 
Nature muft appear, when righitly confidered, we fee 
how little Effect they have on the unthinking Part of 
Mankind. They ſee their Wood and Coal every Day 
in this Manner converted into Air, without entertaining 
any Thought or Reflection on the Nature of the Thing, 
or being any otherwiſe affected than by its Heat. 
Enphrsſ. You cannot expect that People ſhould go to 
philoſophiſing on every Fire they want to warm them- 
ſelves by. Tf they are warmed, and the Pot boils, no 
Matter what becomes of the Wood when it is burnt.— 
But what mean theſe other Parts of your Apparatus, — 
The Phial— the Chalk - the Tube—the Quick-filver, 
which I here ſee in a Kind of promiſing Situation? 
leon. Theſe are all deftthed for the Illuſtration of this 
important Point, the Production of Air. The firſt of 
theſe is the Glats-Tabe, which you obſerve with & Bratz 
Cap at the End, and a ſmall Hole in it; this Tube! 
mall fill with Water, and = ſmall Quantity of Agua 
Fortis to make it acid; then this Piece of Chalk being put 
into the Mixture, a Fermentation will enſue, by which 
the Particles of Chalk will be ſeparated, and turned into 
Air; for Fermentation is another grand Operation in 
Nature, by which ce Parts of Bodies undergo the 
greateſt Variety of Franſmutations, and by which many 
ef their Parts are conſtantly changed into Air. But, 
that you may fee the Effect of this Experiment in the 
moſt convincing Manner. I ſhall firſt fill the Tube with 
Water; and then, though I place my Thumb on the 
Top of it, you obſerve no Water runs through the Hole 
at the Bottom. RES a ae, 
Euphroſ. I do; but fince there is -a Hole open, pray 
why does not the Water deſcend by its Weight? += 
Cleon. Becauſe the Air, being a fluid Body, preſles 
upwards as well as downwards, and tlie Preſſure upwards 
againſt'the Water in that Hole is equal to the Prefſure 
downwards, and therefore will prevent its running out.— 
But fee, I take my Thumb away, and then the Water 
deſcends in a Stream through the Hole. I place my 
Tunumb on again, and it ſtops;—I remove my Thumb, 
and the Water runs out. | 
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Enghrof. T here is ſomething odd ine. this Appearance, 
and yet, I believe, I fee the Reaſon. of it; for when the 
Tube is open on the Top, and the Weight of the Air 


les upom the Water and the Weight of both together 
downwards being greater than the Preſſuse of the Air 


wwards, muſt neceffarily make the Water run out; and 


of Courſe it muſt ſtop again, when the I ube is cloſed on 


Clem. J ſee nothing will eſcape your Sagacity ; and 
rw. you are prepared to ſee the Effect o Fermentation. 
Lou ſee, I fill the Tube with the acid Mixture —I put 


n the Piece of Chalk —and immediately I put in the 
Cork, ſo. that you now ſee the whole Fube filled with the 
Fluid only, without any Air at the Top. — But behold f 


Numberleſs Bubbles of Air ariſe from the Chalk in a 


conſtant Succeſfion to the Top of the Fhuid: The Con- 


kquence of this is, that the Fluid muſt be preſſed by this 
new Air, and when its Spring becomes greater than. chat 


o the common Air on the Ourkde, it will drive the Fluid 


dot of the Tube. —— I hus you ſee it keeps continually | 


dropping from the Hole. - 


Eupbrofe Tis with great Pleafure I obferve what you 


u What prodigions Quantities of Air do I fee con- 
tantly ariſing from the Chalk! It is a perfect 
Evaporation of Air. —- The longer it continues the 


greater is the Fermentation, and the faſter ' the Water 


tops from the Tube——lt has now expelled more than 
one Half, and will ſoon drive the Whole of it ont. 
but, pray, Cleonicus, whence comes this Air from the 
2 is not that whieh is contained in the Ports of 


chen. No, my Euphroſyne, you | muſt take Care af 


the common Miſtake, - Moſt People, as well as yon, 


we apt to think, that it is owing to the Dilatation af 


mtwal Air contained in the Pores of Chalk; but they 
ve greatly miſtaken ; for fach Air cannot be: dilated,” or 
made to poſſeſs a larger Space than what it naturally 
does, unleſs it be by Heat, or taking off the Weight of 
tte eireumambient Air; for the Fermentation produces 
0 Heat in the Chalk, and therefore Air, contained 
n the Pores, cannot he diſſodged upon that Account. 
Nor is the Preſſure f the Air leſſened upon the Chalk, 


%, 
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but really increaſed by the additional Weight of Water; 1 
therefore, it is impoſſible upon either of theſe Accounts, e 

or any other, to conceive, that this Air, which we fee 

ariſe from the Chalk, fill the Tube, and drive out the 
Water, ſhould any how proceed from the Air in the i 
Pores of the Chalk. LL EEE a 
Euphroſ. You have ſaid enough to convince me that 
it cannot; and if it be not from that Air, it muſt be tl 
from the Chalk itſelf of Courſe ; and I ſuppoſe, by what ( 
you have hitherto ſhewn me, I may venture to ſay, that | 
the very Particles of the Chalk itſelf are changed into p 
Air by Fermentation. e | 
Cleon. Thatis the very Caſe: The Chalk becomes 
Air, or a Subſtance altogether inviſible to the Eye. It 
has an elaftic Force; and that ſuperior to the Elaſticity 
a of common Air, as is demonſtrable by forcing the Water 
out of the Tube, which was at firſt kept in by the 
common Spring of the Air. | | 
Euphroſ. But what means this Tube with a Bladder 
tiedonto the End tz; cf 5 45 5 gi t-4i1-5 
Cleon. That is for an Experiment to the ſame Purpoſe, 
-—You ſce here this Phial, into which I put the fame 
acid Mixture and Chalk———and the ſame Effect you 
now obſerve enfues.————In the Braſs Cap on the 
Top of the Phial, I ferew on the Glaſs Tube with the 
empty Bladder on its End. ———And now you readily 
perceive, that the new generated Air ſhews itſelf by 

entering the Bladder, and expanding it by Degrees. 

Euphroſ. A curious Phænomenon this !|———The 
Bladder begins gradually to wafold, and to increaſe in 
its Bulk from the increafing Quantity of Air ariſing from 
the Chalk. I apprehend, if we could wait to ſee this 
Experiment in its utmoſt Extent, the Bladder would 
be not only filled with Air, but at length would burſt by 
the Force of its Spring. 4 | SEE 
Cleon. It certainly would, in the . fame Manner as it 
might by injecting the common Air with a Syringe; and 
therefore the Appearance and the Effects of this new 
generated Air being exactly the ſame with the common 
Air; there is no room to doubt, but that the Particles 
of Bodies are converted into the common Air that we 
breathe. But we have ſtill other Experiments, yur 
net | ; 4 
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{ ſhall new you for the Sake of Variety, that will as 
evidently prove the Fact. 3 
Euphroſ. I am fully ſatisfied and convinced of the 


Truth of this important Affair, but ſhall be glad to ſee 


it further illuſtrated by a Diverſity of Experiments. Pray, 
whas is your next; ; 

Cleon. From this Phial, I ſcrew off the Tube with 
the Bladder, and to the acid Mixture I pour in a 
Quantity of Quick-filver; then I take this Glaſs- Tube, 
o Inches long, and ſcrew into the Phial with the lower 
art deſcending a ſmall Depth into the Mercury. 
— The Chalk now (as in the former Experiment) 


you ſee, yields a large Quantity of Air, which, as it 
cannot get out. of the Phial, muſt preſs upon the Surface 


of the Quick-filver, and raiſe it up in the Tube—— See, 
it begins to aſcend. —— | | 

Euphreſ. It evidently riſes, and a delightful Sight it 
affords me.—— It keeps gradually riſing, which ſhews 
the conſtant. increaſed Spring of the Air in the Phial, 
ariſing from the Chalk. But, pray, Cleonicus, what 
would be the Caſe if this Experiment was to be tried 


for a long Time? To what Height would it raiſe the 


Mercury in the Tube ? 


Cleon. The Height of the Mercury would continue 


enereaſing, 'till ſuch Time as the Spring of the Air in 
the Phial (which is always equal to the Weight of the 


Mercury in the Tube) becomes fo great, as to burſt the 
Phial; and then, of courſe, the Experiment will be 


Over. 


for I fee the Mercury is now high in the Tube. — 

Pray, unſcrew the Tube, and let the Air out, leſt T 
ſhould ſee the Experiment concluded in the Manner 
you mention, which I would not chuſe by any Means 


to do. 


Cleon. I don't wonder, if your Timidity exceeds 
your Curioſity, No Body would care to be prefent at 
the burſting of a Glaſs But now obſerve, as I 
gently turn the Screw back, the Air goes out by ſmall 
Degrees, and you ſee the Quick-filver ſubſiding in the 


Tube, which is no unpleaſant Part of this Experiment. 


84 
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Euphroſ. Every Part of *it is really very curious, and 
Jam convinced of the Truth of that Doctrine, which to 
me, at firſt, appeared not ſo very plain and demonſtrable, 
and therefore ſhould put you to no farther Trouble upon 
this Head, were it not that you have yet one Experiment 
ſtill remaining; which, I fancy, muſt be ſomewhat curi- 
ous, by the Manner of it. | h | 

Cleon. Tis true; this is the Experimentum Crucis, 
as the Philoſophers call it, or one perfectly deciſive. I 
have before obſerved to you, that the Weight of any 
Body is always proportioned to the Number of Particles, 
or Quantity of Matter in' it ; from whence it follows, 
that, if the Quantity of Matter be diminiſhed, the 
Weight of that Body will be leflened in the fame Pro- 
portion ; therefore, to ſhew that it is the- rea] Subſtance, 
or common Matter of the Chalk, which is changed into 
Air by Fermentation, I have contrived the following 
Experiment. ] put into one Scale of the Balance, a 
ſtall, cylindrical, glaſs Cup, with a proper Quantity of 
the acid Mixture in it, over which 5 place a Paper- 
cover: On this Paper I place a Piece of Chalk and 
then balance the Whole by Weights, put into the other 
Scale :—=—— Laſtly, I - gently flip the Chalk into the 
Mixture under the Paper-cover, which prevents any of 
the Fluid flying off from the Cup in the Ebulition. ——— 
And now obſerve the Effect: As the Fermentation con- 
tinues, the Particles of the Chalk change into Air, and 
fly away, and you obſerve that Scale is ſenſibly become 
1 and preponderated by the other. This plainly 


ews, that the Subſtance of the Chalk is conſtantly di- 


miniſhing by the Diminution of its Weight: and you 
may ſee at any Time how much of the Weight is defi- 
cient, by 5 Grain- weights into the fame Scale to re- 
ſtore the Equilibrium. g 5 
Eupbroſ. This Experiment is certainly the Principal 
of all: It proves, beyond all Contradiction, the natural 
Production of Air from the ſolid Subſtances of Bodies; 
and not only ſo, but in this Manner it will be eaſily 
found what Weight of Air a Body, of any given 
Weight, will yield; for I obſerve, that the Chalk 
keeps conſtantly diminiſhing, *till at laſt it will all be 
diſſolved. Dc RS 
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Cleon It is true; but it will be too tedious to wait 
for that: The Event will ſhow, that one Half of the 


Chalk was turned into Air. But this depends on the 


Nature of the Chalk, and other Subſtances to be diſ- 
ſolved; for ſome afford a great deal more, and others 
lefs, of this fine Matter. As it appears from theſe Ex- 
periments, that much Air is produced from Bodies, by 


the different Methods before-mentioned ; ſo there are 


many others, which equally prove, that the Quantity of 
Air is really leſſened, conſumed, or abſorbed by Bodies. 
This is well known to be the Caſe of the Fumes of 
Sulphur, Fire, living Animals, &c. which are all found 


to leſſen the Quantity of Air; the Manner how this is 
done is not ſo eaſily underſtood as the Production of Air. 


But, as it is now Time to put an End to this Converſa- 
tion, 1 ſhall recommend to your Peruſal, at your leiſure 
Hours, what Mr. Boyle, Dr. Hales, and ſeveral other 
Authors, have wrote upon this Subject, which will give 
you all the Satisfaction, in relation to this Matter, that yon 


4 210! Dl AL/O-@ n 
Of the Doarine. of Wind. Its Nature, Uſe, 
DET and Cauſes. 1 718 
3 Eupbroſne: oY 73 | nor. 
＋ HE curious Subjects and Experiments of our laſt 
Converfation have engaged me to take the firſt 
Opportunity of troubling you again with my Enquiries. 
You have ſhewed me how, and in what Manner Air is 
produced, and I have been, fince, reading the Authors 
you recommended, which have highly gratified my 
Curioſity, and greatly enlarged my Underftanding ; but 
ſereral Things yet remain that I do not thoroughly 
comprehend ; and Concerning which I muſt beg your 
dolution of a few Queries relating to this ſurprizing 
Bod of Air, I remember, Cleonicus, you ſome Lime 
ago hinted to me, that the WIND „ in 
| lotion: 
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Motion: This was too ſhort an Account of ſo important 
a Subject, as the Doctrine of Wind, to ſatisfy me. [ 
doubt not but you can give me a more full and plain Idea 
of this Aﬀair. e 6 | 
Cleon. The Subject of Wind, tho“ nothing more, in 
2 general Way of defining it, than Air in Motion; is, 
in itſelf, a moſt curious, important, and myſterious 
Subject, and has employed the moſt learned Pens of Phi- 
loſopheis to account for it, and the greateſt poetical Ge- 
niuſſes to deſcribe it. I need not mention to you the great 


Benefit, yea, the abſolute Neceſſity it is of to all Mankind: 
Air, without Motion, I have already obſerved to you is as 


pernicious as ſtagnant Water, both equally deleterious, or 
poiſonous to Animals. The dreadful Effects of a mo- 
tionleſs Air, we find in cloſe Apartments, Priſons, Ships, 
Se. as is ſufficiently known by the happy Effects produced 


by Ventilators, and other Methods propoſed for produc- 


ing a Motion and Circulation of Air. We all find not 
only Health, but Pleaſure, from every gentle Breeze; and, 
with reſpect to the Ladies in Particular, they have not a 
Faſhion more founded on Philoſophy than that of the 
Fan, for producing an artificial Wind, whenever they 
have Occaſion. 5 

Euphroſ. 1 muſt confeſs, tho I have been long uſed to 
this little Inſtrument, I never conſidered the Rationale 
of it before, T-wiſh I could find as much Philoſophy in 
many other female Trinkets. But now we are upon this 
Subject, I think I may as well obſerve to you, that a Pair 
of Bellows may be ranged under the ſame Claſs of uſeful 
Philoſophical Inſtruments. 1 5 

Cleon. You have rightly obſerved, my Euphroſyne; 
the Conſtruction of the Belimos is truly philoſophcial, as 
are many other domeſtic Implements, which are little 
conſidered in that Light; for when the upper Part of the 
Bellows is lifted up, the Body of the Air is lifted from 
the lower Part, and conſequently, as you obſerve, 2 
Hole being made in that Part, the . Air will ruſh in, and 
fill the hollow Part of this Inſtrument with Wind; 
but when the Force of the Hand is applied to the upper 
Part,. to depreſs it, it preſſes the internal Valve down 
upon the Hole, and prevents the Air from returning 
again that Way: The Body of Air within the 2 


C . n 2 
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is forced to make its Way thro' the narrow Bore of the 
Pipe, in a very rapid Manner. and, being directed to i 
the Fire, produces that ſtrong Blaſt which is neceflary 
for begetting and increaſing that Element among the 
Fewel, in order to its burning briſkly.  - let 
Euphroſ. This Implement is of much more Conſe- 
nence than I ever imagined. I have, many a Time, 
upinely fat blowing the Fire, without ever conſidering 
how, and in what anner, the Effect was produced; 
which now affords me no ſmall Pleaſure to underſtand: | 
At the fame ime I can diſcern the Reaſon of a Draw- | 
ing-ſtove, by encreaſing the Velocity, or Motion of | 
the Air upon the Fire. And, indeed, one would think, | 
our Cook-maids had got ſome Philoſophy by Inſtinct; 1 
for when the Fire has been low, I have often obſerved 
them to ſet the Poker upright before the Grate, and 
uſed to wonder why they did it, till now I obſerve, it 
divides the Draught of Air, and makes it come in two 
Streams upon the Fire; it will, therefore, have a greater 
Force, and raiſe che Fire of Courſe: Yowll excuſe this 
ſhort Digrefſion———Pray, go on with your Subjects 
of more Importance. 85 RIES < 
Cleon. I like your Remarks ſo well, that I ſhall add 
another of that Kind to them; and that is, that the. 
very. Structure of a Chimney depends entirely upon the 
Motion of the Air; for the Fire, rarifying the Air in 
the lower Part of the Chimney, makes it lighter than the 
Air in the Room, which, as it is heavier and lower, 
will drive up the lighter Air above the Fire, to the Top 
of the Chimney, and carry, by this Means, the Smoke 
along with it: And it is certain, if a Chimney was well 
made, according to the Rules of Philoſophy, we ſhould 
not be ſo often moleſted with that very diſagreeable Phæ - 
nomenon, a /moky Room. For it is certain, if there was 
a proper Draught of Air contrived over the Fire in the 
Chimney, it would always be ſufficient to carry the Smoke 
of the Chimney upwards, and overcome the Impulſe of 
the Air on the Top of the Chimney.——But a ſmoky. 
Chimney is only one bad Effect of Ignorance, and a 
general Contempt which the Vulgar ſhew to Philoſophy. 
Euhphroſ. ] am fully convinced, that we ſuffer many 


Inconyeniencies of Life for want of being acquainted with 
the 
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de proper Means of removing them.—— —Now you 


talk of the Wind, it occurs to my Mind, that the Sails 
of the Wind-mill on yonder Hill, always ſtand a-flant to 
the Wind; I have thought to aſk, you the-Reaſon of it 
ieveral Times, but forgot it, thercfove give me Leave to 
do it now. ain 16-51. | AE 

Elon. You could never have propoſed it more op- 


portunely, as the Wind-mill is a very confiderable In- 


ſtanee of the great Benefit Mankind receives from the 


Motion of the Air. The Force of the Air in Motion, 
_ when conſidered, in a large Quantity, is very great upon 


the Surface of the Sails; if, therefore, thoſe Sails were 
placed directly before the Wind, the Force upon all the 
four Sails would be fo great, as to blow down the Mill; 
and if the Sails were turned ſo as to be placed in the 
Direction of the Axis on which they are fixed, then the 
Wind, paſhng on one Side and the other, would have 
no Effect upon them at all; but being placed obliquely, 
or Side-ways to the Wind, the deſired Effect is produced, 
2. . the Mill ſtands firm and the Wind has yet Power 
enough on the Sails to give them a proper Motion, and 
to produced Force enough for turning the Mill- ſtones and 
grinding the Corn; which affords us that ſeaſonable 


fupply of Flour and Bread in a Time of great Drought, 


when there is no Rain, and when our Springs or 
Rivers fall us, or our Habitations are too far diſtant from 
them. 1 : AT, £4 4 | 0 
Eupbroſ. Vet, great as the Advantage of a Wind-mill 
is, I preſume, it will bear no Compariſon with the Con- 
ſtruction and Uſe of a Ship. | 


Cleon. No otherwiſe than as ſmall to great. For to 
ſay the Truth, a Ship is ene of the moſt noble Ma- 


chines, and the greateſt Effect of Art that has relation to 


the Motion of Air: The Oceans themſelves would be 


uſeleſs to us without the moving Air: Ihe Ships might 
ſwim in them, but not ſail without Wind: Our Goods 
are exported to foreign Countries, and the Riches of the 
Indies are wafted to us on the Gales of Wind that fill the 
Sails of our Shipping. In ſhort, all that depends upon 
foreign Trade and Commerce is entirely owing to this 
beneficent Cauſ. | ne N 
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 Euphroſ. ] can eaſily fee it would be endleſs to enume- 
rate all the Advantages of the Wind. The next Queſtion 
that I ſhall trouble you with, is, Whether the Philoſophers 
have ever yet been able to afcertain the true Cauſe or 
Cauſes of the Wind. 1 wy 
Chon. They have, to a conſiderable Degree: But wie 


muſt diſtinguiſn Winds into three different Sorts; 1. The 


common, inconſtant, or variable Winds. 2. The Whirl- 
winds, Terapeſts, and Hurricanes. 3. The conſtant, or 
fared Winds, uſually called the Trede-winds, and, in 
ſome Parts of the World, AMon/oons ; and the Reaſon of 
the laſt of theſe, I muſt firſt give you a ſhort, and general 
Account of. Yeu muſt know then, my Exphroſyae, that 
as the Earth revolves in its Axis from Weſt to Eaſt, the 
middle Part of the Earth, and conſequently the Atmo- 
ſphere over it, is very much heated by the Sun, by which 
Means it will become more rarified than other Parts re- 
mote from the Eguator, or Torid Zone; on this Account 
it will be alfo lighter; the Air, therefore, from the 
polar Parts on either Side, being heavier, will be con- 
tinually ſetting in towards the Eęgmitor, to reſtore the 
Equilibrium of the Atmoſphere, which conſtantly alters 
by the Rarefaction of the Sun. You will from hence 
eaſily learn, that a Motion will be produced in the At- 


moſphere, from North and South, towards the middle 


Parts of tlie Earth, which would make to us n conſtant 
North. ind, and to the People on the other Side of the 
Equater a conſtant South Wind, if there was nothing elſe 
iatervening, VV 
Euphroſ. So far I am capable of comprehending what 
you fay : I wiſh what remains may not be more difficult 
than this. | ing 4 | EEE 
Chen. Indeed it will not; for you have only farther to 


confider, that the Parts under the Sun being moſtly heated 


and rarefied, and as the Earth turns Eaſt ward, the Point 
of greateſt Rarefication in the Air will be conſtantly 
mikting towards the Weſt.; the weſtern and eaſtern Ait 


will, on both Sides, flow towards this Point; but as that 


on the Weſt meets it, and the other on the Eaſt follows | 
it, the Motion of the weſtern Air will be leſſened, and 
that of the eaſtern” Air increaſed; and, therefore, that of 
the eaſtern Air will prevail againſt the Motion of 2 

| Weltern 


20 THE YOUNG GENTLEMAN 


weſtern Air, and ſo there would be a conſtant Eaſt-wind 
produced in Parts under, and near the Equator, if the 
ody of the Atmoſphere was to be effected in no other 
Direction; but ſince the ſeveral Parts thereof are urged 
in two Directions, a Motion will reſult from thence be- 
tween both, and conſequently a North-ea/t Wind be pro- 
duced on the North-fide of the Equator, and a South caſt 
Wind in the ſouthern Hemiſphere; and theſe Currents 
of Air are what we really find in Nature, and are called 
by the Sailors the Trade-28inds; and on your Maps and 
Globes you will generally find theſe Parts ſhaded, as far 
as they are ſenſible, which is nearly 30 Degrees on either 
Side of the Equator. 1 | 
 -  Euphroſ. I have often obſerved thoſe ſhaded Parts, and 
the Arrows placed among them, all pointing in one 
Direction; which now I plainly ſee denote the Dire gion 
of the Wind; for they point N. E. in one Hemiſphere, 
and S. E. in the other. But what is the Reaſon that in 
the Indian Ocean, and the Chineſe Seas, and ſome other 
Parts, I obſerve thoſe Arrows lye two by two in different 
Directions, or pointing towards contrary. Parts, with the 
Names of the Kalendar Months by them: Pray, what is 
the Purport of all this? | * 
Cleon. Theſe, Siſter, are what the Sailors call the 
Mon ſoons; which for fix Months of the Year blow one 
Way, and the other ſix the contrary ; the Time being 
denoted by the Names of the Months affixed to them. 
In other Parts they blow but three Months one Way, and 


three another; and the Direction of theſe Winds are not 


the ſame as that of the general Trade-winds, but ſome of 
them almoſt contrary to it, as you plainly jee by the Po- 
fition of the Darts: The Cauſe of which is generally this, 
that the Sun during its Paſſage thro' the northern Signs, 
rarefies the northern Parts of the Atmoſphere moſt, Which 
is ſtill farther increaſed by the great Reflection of the Solar 
Rays from the ſandy Deſarts of Arabia, and the Indian 
Coaſt in general; all this Time the Currents of Air will 
come into thoſe Seas almoſt in a South-weſt Direction. 
But when the Sun enters the ſouthern Signs, it carries 
the Point of greateſt Rarefication on the other Side of the 
Equator, occaſioning a contrary Current of Air, or the 
W ind to change its Courſe during the Winter Monger 
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the Lear. For ſuch Sort of Reaſons alſo you will ob- 


ſerve the Arrows ſhew the Direction of the Winds, in 
various Directions, along the Coaſt of Africa, from the 
Canary 1/iands to the Cape of Good- Hope. 

Euphroſ. I can ſee, from the Map, pretty well, the 
Reaſon of all that you have faid ; but ſhall better under- 
ſtand this Subject when I have meditated more upon it. 
But, before I lay aſide the Map, methinks, I ſee a Re- 
preſentation of ſome Thing like a Conflict of Winds, 
eſpecially about the Equator, on the weſtern Coaſt of Africa, 
and South- America. | 

Cleon. And ſo it really is, in Nature; for over all thoſe 
Parts, about the Times of the Equinox, when the Sun is 
in the £quator, the Motion of the two great Bodies of 
the Atmoſphere claſh and interfere, producing very. great 
Storms, T1 empeſts, and Hurricanes, attended with dread- 
ful Rain, Thunder, Lightning, &c. of which you will 
find a more particular Account in Books of Voyages over 
thoſe Parts, which would prove a very agreeable Amuſe- 
ment, were it not for the many affecting Scenes of Miſery R 
and Diſtreſs of the unhappy Seamen, who have, as it were, 
been made the Sport of theſe Winds, and often fall Vic- 
tims to their Rage. 

Euphraſ. You make me ſhudder alitfoſt at the Mention 
of them, which revives in my Mind the Remembrance of 
that poetical Detcription of a Storm and Shipwreck in 
Virgil, in the following pathetic Lines. 

Then Æolus hurld again? the Mountain-/ide 

His guiv'ring Spear, and all the God apply'd 

The raging Winds run thro” the-ho!low Wound, | 
And dance aloft in dir, and ſcim along the Ground, 

When, ſettling an the Sea, the Surges ſweep, | 

Raiſe liquid Mountains, and diſcloſe the Deep. 

South, Knſt, and i eſt, with mia d Confufin roar, 

And roll the foaming Billows to the Shore, 

7% Cables crack, the Sailors fearful Cries 5 


Aſcend, and ſablè Night invoives the Skies, 
And Heav'n itſelf is raviſh'd from our Eyes, © 
Loud Peals 74 Thunder. from the Poles enſue; 
Then flaſhing Fires the tranſient Light renew. 
The Face of Things a frightful Image bears, 
And preſent Death in v rious Forms appears. 
3 | Fierce: 


2:2 THE YOUNG GENTLEMAN 


Fierce Boreas drives againſt the flying Sails, 
And rends the Sheets ; the raging Billows riſe, 
And mount the toffing Veſſel to the Skies, 
Nor can the ſhiv'ring Oars ſuſtain the Blow, 
The Galley gives her Side, and turns her Prow ; 
IL hile thoſe a-/tern deſcending down the Steep, 
Thro' gaping Waves behold the boiling Deep. 
Three Ships were hurry'd by the Southern Blaſt, 
And on the ſecret Shelues with Fury caſt ; | 

. Three more fierce Eurius, in his angry Mood, 

Dab d on the Shallows of the moving Sand, 
And in Mid-ocean left them moor d a-land. 
From Stem to Stern one was by Waves verborne ; 
The trembling Pilot from the Rudder torne, 
Mas headlong hurPd : The Ship thrice round was bff, 
Then bulg'd at once, and in the Deep was loſt ; 
And here and there above the Waves were ſeen 
Arms, Pictures, precious Goods, and floating Men. 
The ſtouteſt Veſſel to the Storm gave Way, 
And fuck'd thro looſen'd Plants the ruſhing Sea. 

_ Cleon, Storms and Tempeſts are but too frequent at 
Eand as well as Sea. Whatever can give a violent Shock 
to the Atmoſphere, will produce what we call a high, or 
ſtrong Wind; and it is eaſy to obſerve, that a Tempe! 

at Land has ſome Connection, in its Cauſes, with thoſe 
at Sea; for as the Egquinoctial Suns produce generally the 
greateſt Commotions in the Atmoſphere about the Equa- 
tor; ſo we ſenſibly find them extending to our Latitude, 
and produce that boiſterous, and turbulent Weather we 
generally experience about March and September. Be- 
fides theſe general Cauſes of our variable Winds, there 
are, doubtleſs, many particular ones which I cannot un- 
dertake to ſpecify; Ge whatever can alter the Equipolze 
of the Atmoſphere, will always produce Motion, or 

Wind, in the Air. But one great Cauſe of Wind may 
be ſuppoſed to ariſe from the great Influence the Moon 
bas upon the Atmoſphere, producing Tides of Air, as far 
ſuperior to thoſe of the Ocean, as the Air is lighter, and 
more free to move than Water. Thoſe conſtant Alter- 
nations in the Height of the Atmoſphere muſt neceſſarily 
mduce a Motion through the whole Body of it, greater or 
kes an different Parts; which, with many other 2 
33 . auſes, 
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Cauſes, will variouſly agitate the Body of Air, and pro- 
duce thoſe common Winds ſo neceflary to the Well- being 


of the whole preſent Frame of Nature. 


a et 


DIALOGUE IV. 
Of the Nature and Generation of M ETEORS, 


. Euphreſyne, : 


1 I know enough of the Philoſophy of Winds 
from your laſt Converfation, and what I have read 
ſince upon that Subject I have peruſed Dr. Halley's 
Account in particular, which gives me the higheſt Satiſ- 


faction. But the Seaſon is now drawing near, which will 


preſent, us with a Scene of thoſe common Phenomena, 
which you Philoſophers call by the Name of Meteors; but, 


common as they are, I have met with ſo little, relative to 


an Explication of their Cauſes, either in common Con- 
rerſe, .or in my general Courſe of Reading, that I know 
as yet but little of that Affair, and therefore I muſt now 
= our Aſſiſtance for my underſtanding it in this 

eſpect. 1 | 

Cleon, Till very lately, Philoſophy has not been the 
dubje& of Converſation, and it is but rarely fo now. Po- 
ities, and pleaſurable Subjects ingroſs the general Atten= 
ton of Mankind, and trivial Romances take up but too 
much of our Reading-leiſure; our animal Senfations muſt 
be firſt gratified at all Events: Dreſs and Equipage are 


| of too high a Conſequence to be negleRed ; and, if after 


al, we can find a little Time for mental Diſquiſitions, 
ind Reſearches, Philoſophy is ſometimes permitted to 
bring them up in the Rear. We hear the Winds blow, 
de ſee the Vapours riſe, and obſerve the Clouds driven 
about in the Air; the deſcending Showers of Rain often 
arm us; Froſts and Snow make us ſhudder at the 
Change of Seaſons, and the awful Phænomena of Thunder 
nd Lightning ſeldom fail to raiſe our Admiration of the 
Vonders of Omnipotent Power in the upper Regions of 
the Air; but after they ceaſe, and the Air becomesiſerene 
ind calm, our Amazement ceaſes, and we become ſo far 

Vor. I, £ 5s | hee 
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becalmed in our own Minds as ſcarcely to be diſturbed x 
Moment about the Cauſe or Reaſon of ſuch wonderful 
Appearances ; as if it was only the Philoſophers Buſineſs 
to be acquainted with the Cauſes of natural Things, or, 
that every reaſonable Man was not coneerned to regard 
the Works of the Lord, or conſider the Operation of hit 
Hands. But theſe Reflections avail but little with the 
inconſiderate Part of Mankind; your Emulation is of the 
nobleſt Sort; you not only ſee and hear in the Anima 
Way, but rationally enquire into the Reaſon and Cauſes 
of thoſe Phanomena which ftrike the Senſes, of which 
thoſe we call Meteors are the principal. 

| 4 70 Pray, ſpend no more T ime in complimenting 
me, but tell me how Lam to proceed in my Enquiries, 
or take your own Method to explain the ſeveral Subjects 
of our preſent Converſation ; for a natural Method is a 
great Matter in ſuch Caſes. 0 
Culeon. Tis true, Method is a principal Thing, all the 
Logicians agree; and therefore, in the firſt Place, the 8 
V apovRs ariſing from the Earth and Oceans, by the Heat to 
of the Sun, and the internal Warmth of the Earth, are in 
the Subjects of our preſent Enquiry. 3 by 


MI =» - .. a. 


Eupbroſ. You have already explained to ne, in a great an 
Meaſure, the phyſical Cauſe of the Aſcent of Vapours in 
a former Conference; which, if I remember right, you ec 
ſaid conſiſted in a repulſive Force between the Parts of WW the 
Matter, by which, ſuch as were ſeperated from the Sur- n 
faces of humid and other Kind of Bodies, were repelled, upy 
and driven up into the Air in the Form of Vapours. hea 

Cleon. Your Memory renders you an excellent Pupil. W dec; 
That is certainly the firſt Step Nature takes in forming Wl pou; 
Vapours. And now we mult confider the ſecond, v:z- WM bety 

The Reaſon of their riſing into the Air to the Height BW chen 
they do. This is owing to the Vaponr being lighter, in wil 
an equal Bulk, than the Air; and you will find no Dif- tic , 
ficulty in conceiving, that a lighter Body muſt neceſſarily they 


riſe in a heavier one; as a Piece of Cork, placed at the WM rem; 
Bottom of a Veſſel of Water, and there left to itſelf, will Forn 
riſe to the Top immediately, by Reaſon of the ſuperiot W Cr. 
Weight and Denſity of the Water: But this, however, I que 
I ſhall explain to you mort fully, when we comes to tie 


Principles of Dydraſtatics. ra 
3 '. Euphr. 
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Zuphroſ. If the 5 450 be Bulk for Bulk lighter than 
Air, I know it muſt neceſſa ily riſe in it, and I fee it 
every Day confirmed by natural Experience; but I 
ſhould not have thought thus, fince I can. fo plainly fee 
the Vapour, but the Air is ſo fine that I cannot ſee it at 
all, and therefore I ſhould have thought that had been 
the lighteſt. | | 

Con. You think as moſt People do; but you ſee 
from. hence, how neceſſary it is to have our vulgar 


Thoughts corrected, and to have the Art of Thinking, 


and Reaſoning right. Philoſophy is natural Logic ; by it 
we are convinced, that the reſpective Weights of Bodies 
do not depend on their Viſibility, The Fiſh, in the Ele- 
ment of Water, ſee no more the Parts of Water than 
we do thoſe of Air; but the Buoy, and other Objects 
floating on the Surface, are till the Objects of their 
dight, in the ſame Manner as Vapours and Clouds are of 
ours. 1 

Euphroſ. Well, I am almoſt aſhamed of my Ignorance. 
But you know, Cleonicus, every one muſt have Time 
to learn. But fince the Vapours being lighter muſt riſe 
in the Air, why do they not for ever keep riſing, and fo, 
by Degrees, get out of our Sight, and be diſſipated quite 


away ? | 
Chon. To underſtand the Reaſon of this, you will 
collect, that I told vou the Denſity and Weight of 
the Air was every where variable, being greateſt of all 
a the Surface of the Earth, and decreaſing gradually, 
upwards; therefore, tho' the Air near the Earth be 
heavier than the Vapour ; yet, as its Gravity continually 
deereaſes, it will, at length, become lighter than Va- 
pour in its upper Parts, and in one particular Region 
between, it will be equally heavy with the Vapours 
themſelves; whence it naaſt follow, that the Vapours 
vill riſe from the Surface of the Earth to this Part of 
the Atmoſphere ; and ſince all the Air above is lighter, 
tliey cannot poſſibly riſe higher; here therefore they will 
remain in Equilibrio with the Air, and appear under the 
form, and take upon them the , Denomination of 
Crovps. The Clouds, thus produged, are ſeldom 
quieſcent, or without Motion, more or Jeſs, As the 


8 Air 
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Air becomes variouſly agitated, the Clouds are carried 
about and driven to and fro therein. 

Ephroſ. | ſeem, by what you have faid, to have 2 a 
tolerable Notion of the Matter : But, pray, whence 
comes it to paſs, that the Clouds, in thoſe upper Regions 
of the Air, have thoſe very different Aſpects and Poſiti- 
ons, ſometimes riſing by in the Air, ranged in Form 
of aerial Mountains, and variegated with beautiful Co- 
lours of Light; at other Times, they, ſeemingly, ap- 
proach much nearer to us, and appear with horrid 
Aſpects, black and e | 

Cleon. The general Cauſe of [theſe Appearances ariſes 
from the different Weight of the Air at different Times; 
were the Weight of the Air to continue always the fame, 
the Clouds would always be ſeen at the fame Height; 
but many Cauſes concurring to alter the Gravity of the 
Air, over any particular Place, if it becomes greater, 
the Clouds will rife higher, and one Series of Clouds 
above another, reflecting the Light of the Sun above, 
or below the Horizon, whieh paints the delightful- Views, 
and Land-fkips in the Air you juſt now mentioned; at 
other Times, when the Gravity of the Air is leſſened, the 
Clouds deſcend of Courſe, and, running together, mix, 
and condenſe into a large, and more opake Body; in fuch 
Caſes they generally fill the viſible Atmoſphere, eclipſe 
the Sun from our Sight, ſhut out the Light of the fa 
5 perior Air, and make all dark and gloomy about us below. 

Euphroſ. Pray, Cleonicus, will it be an impertinent 
Queſtion to aſk, what may be the Height of the Clonds ? 
Cleon. Not in the leaſt; ſo far from it, that it is com- 
monly obſerved, People are more inquifitive about the 
Height of the Clouds, than any other Circumſtance be- 
longing to them; and it is not to be wondered at; for, 
perhaps, there is not a more curious Problem in Philoſo- 
phy than to determine the Height of the Clouds. 
Eu broſ. Do you think I could underſtand any thing 
of the Method of doing it ? | 
(leon Yes; you will not only underſtand it; but may 
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eaſily praQtiſe it too. | 3 
Euphroſ. Indeed ! Then I ſhould think myſelf Some- 
body, if 1 were able to meaſure the Height of the Clouds. 
But, pray, how muſt I proceed in that Affair? a 
Clem 
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Cleon. It is done by means of an half ſecond Pendulum, 
and a Flaſh of Lightening. —— | Brig 
Euphroſ. Of Lightening, do you fay ! Dear me, I 
am ſo terrified at the Apppearance of Light-ning, that 1 
can ſcarce ſhew my Face to the Clouds, how then can 
| meaſure the Height of them ? | 1 
Cleon. You are like the People going to [taly, whe 
would fain get thither, without aſcending the 4/ps — 
f you would be a Philoſopher, you muſt have Courage 
enough to face the Artillery of a Cloud. However, to be 
erious, I am far from inſinuating, that there is no 
Danger from a Flaſh of : Lightening ; we have but too 
many affecting Inſtances of the contrary ; but as, on the 
one Hand, there is no Occaſion to be fool-hardy in gaz- 
ing on the opening Cloud; ſo, on the other, it would 
uſcover too great a Puſillanimity to ſhut our Eyes againſt 
very Flaſh of Lightening. AT | | 
Luphreſ. Well, then, you may truſt me for Courage in 
this Reſpe& ; but what Skill does it require to manage 
the Pond 2 | a 
Cleo. Little Skill, Time, or Labour is here required. 
The Method is thus :=—You ſee this Pendulum is 
wthing more than a Ball, ſuſpended by this String, 
wich when I hang it upon a Pin, it will move, or 
brate about it, as you here ſee. It is made juſt 
} Inches and eight Tenths of an Inch long, that it 
may vibrate in HH a Second of Time: The Pendulum, 
aus ſuſpended, you take in your Hand, and hold it on 
me Side, ready to let go, when you ſee the Flaſh, 
wich you are ſuppoſed to be waiting for. The Moment 
t Iightens, you let go the Pendulum, and tell the 
Number of Vibrations that happen between that Time 
ad the Moment you hear the Stroke of Thunder. 
and thus you have qeaſured the Time which 
be Sound takes up in comihg from the Cloud to the 
W 5 phy 1 ; 73 7 1 r N 
Euphrof. All this is nothing more than what T can 
uly perform. But how am I, from thence, to under- 


- * 


land the Diſtance, or Height of the Cloud? 
\ leon, Very eafily; for it is well known, from a 
altitude of Experiments that have been made, that 
de Velocity of Sound is uniformly at the Rate of 1142 

. . 
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Feet per Second; therefore, in Half a Second it moves 
571 Feet, and conſequently, if you multiply this Num- 
ber 571, by the Number of Half-ſeconds, which are made 
between the Flaſh and the Stroke, that will expreſs the 
Number of Feet in the Height of the Cloud, if it be nearly 
over your Head; or its D:fance from you in any other 
Sttuation; and in this Manner you will continue mea- 
ſſuring the Diſtance of the Cloud all the Time it is paſſ- 
ing from the Zenith to the Horizon; and, by that Means, 
become acquainted with the Extent of the viſible Hemiſ- 
phere of the Clouds. Fett 2 T6496 200k 
Eupbroſ. Such a Practice as this will afford me as much 
Pleaſure as ſuch Kind of Weather will admit of. I in- 
tend to take the firſt Opportunity for this Purpoſe ; but [ 
ſhall take care to have you. preſent, as well for Company 
as aſſiſtance.— But, for the preſent, muſt proceed in 
my Queries: Pleaſe, therefore, to let me know, in the 
next Place, what are the general Cauſes of Rain, Hail, 
Snow, Frofts, Ge. | e I „ 
Cleon. In theſe Particulars T will give you all the 
Satisfaction I can. The general Cauſe of Rain is, as J 
ſaid before, the Alteration of the Weight of the Air; 
by which Means, - the Clouds deſcend, intermix and 
embody together, and thereby become much heaver ; 
the Weight now - forcing the aqueous Particles together, 
they attract each other, in Conſequence of which, the 
Cloud becomes liquified, or diflolved into Water, much 
after the ſame Manner as you ſee a heated Steam or 
' Vapour become condenſed, or run into Drops againſt 
any cold Surface. The Water of the Cloud, as faſt as 
it is produced by this Coaleſcence, and Condenſation, 
being heavier than the Air, muſt neceſſarily diſtil through 
it, and deſcend in Drops of Rain; and thus from the 


Baſis, or lower Part of the Cloud, proceed thoſe: Showers | 


which the Bounty of Providences heftows upon every 
Part of the Earth, as there is Occaſion, or Neceſſity for 


Euphroſ. "This ſeems to be a very natural- and genuine 


Account of Rain; but as it proceeds from natural and 


ſeemingly accidental Cauſes, I ſhould wonder how it 
comes to paſs, that we have not conſtantly too much, 


or too little Rain, for any one Place; as Chance 1 
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eam never be ſuppoſed to ſteer clear of Extremes 3 bur 


I obſerve, you mentioned the Hand of Providence in the 


Caſe, which gives an eaſy Solution of tlns, otherwiſe, 
wonderful Eyent. „ . : 
Cleon. There is no other. Way of accounting for ſueh 
an Oeconomy in the Clouds. Such a juſt and neceſſary 
Diſtillation, and Diſtribution of Waters, from the 
grand Alembic of the Atmoſphere, could never proceed 


but from the Superintendence, Wiſdom, and Direction, 


of that omnipotent Chymiſt, in whoſe Hand are. all 
the fecondary Powers of Nature, to vary their Ope- 


rations as he ſees conſiſtent with the general Good of the 


Euphroſ. 1 yo hr of the Truth of what you have 
obſerved; but may we not reckon the Winds another 
general "Cauſe of Rain, hy driving the Clouds together, 
and forcing; them to coaleſce, condenſe, and become hea- 
vier, and therefore to fall in Rain? eee 

Cleon. Moſt aſſuredly: You have expreſſed this Matter 
as well as any Philoſopher could have done. I hoſe 
Winds that blow from the Ocean, as the South: and 
W:/i-winds, bring large Recruits of Vapours to the Clouds, 
and therefore are more inclined. to produce Rain than 
others which come off the Land. as the North and North- 


Faſt winds, which generally diſperſe the Vapours, and 


725 the Clouds away; as is thus elegantly expreſſed by 
le e RIAL... 
70 puff away the Clouds and purge the Shies : 
Serenely while he blows, the Vatgurs driv' n, 
Diſcover Heav'nto Earth and Harth to Hearn. 


| D r. 

The ſame Peg very philoſophically introduces the 
eee as bringing Fogs, Miſts, and Rain upon the 
Larth. «Ol | | : | | | 

The South-wind Night and Horror brings.” 

And Fogs are ſhaken from his flaggy Wings. © 

Prom his divided Beard two Streams he pours, 
His Head and rheumy Eyes diftil in Show'rs-: 

With Rain his Robe and heavy: Mantle flow, 

And lazy Miſts are low'ring on. his Brow. 
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Euphroſ. You have pretty well ſatisfied me, as to 
Wind and Rain; but how do you account for Fogs and 
Miſts, which oftentimes ſo far obſcure the Body of the 
Atmoſphere, that we can ' ſcarcely ſee any Thing at a 
Po, I Ws | a er ns 
© Cleon. Every Sort of Vapour of this Kind, that goes 
under the Name of Fogs and Miſts, is only a denſer 
Kind of Vapour, which is too heavy to be immediately 
- raiſed up into the Air. The Condenſation of this Va- 
pour is either owing to a greater Degree of Warmth in 
"the Surface of the Earth and Water, which throws it 
off in a greater Proportion than common, and faſter 
than it can riſe througli the Atmoſphere; or elſe, to the 
WMant of a ſufficient Degree of Heat in the Atmoſphere 
do attenuate thoſe Vapours, and increaſe their Elaſticity, 
and conſequently their Rarity: For Want of theſe 
Qualities they are detained in the lower Part of the At- 
motphere in large and opake Particles, viſible themſelves 


to the Eye; but preventing Viſion of other Objects g 
through them. een +4 | 
2» Euphroſ. Ihe Caſe then, I conceive, © is ' ſomewhat 
analogous to One's Breath in à cold Morning, which a 
then, I can plainly perceive ; whereas, in a warmer Air, I 
"the Particles of One's Breath become inviſible, and there- I 
Fore, inſenſibly fly off, and mix with the Air. In like N 
Manner, as l have öften ſeen, after a foggy morning, 1 
and the Sun has aſcended high enough to warm the At- 
moſphere with its Beams, the Miſt, or Fog has been, by b 

Degrees; diſſolved, and diſpelled in the Form of Clouds; ©) 
„or, at other Times, totally vaniſhed away. Agreeable to 
which, I remember the following Verſes of 44:/ton. If 
Ye Mifts and Exhalations, that now riſe,  _ * 
From Hill or ſteamy Lake, duſky and grey, : to 
Till the Sun paint your fleecy Skirts with Golds  _ th 
Either to deck with Clouds th unto/dur d Shy, © na 

Cr wet the thirſty Earth with falling Show'rs. . ing 


8 MMILrox's Paradiſe Loſt. Di 

You have ſatisfied my Curiofity with regard to Jeg! BY 

and Mis; but how am I to underſtand the Reaſon of in 

that Fhenomenon which we uſually call a Hoar- Froft ? By 

I know it proceeds from Cold; but ſhould be glad to the 
know the Manner how, PT. | 
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leon. Cold is dnly a rr Term, and ſignifies 
nothing more than that leſs Degree of Heat, which we 
uſually call a moderate Warmth: No it is well known. 
that many Bodies will liquify with one Degree of Heat, 
and become fixed with another: This is the Caſe. of 
all Metals, Salts, Oils, Water, &c. With one Degree of 
Warmth, Water will appear in a fluid State; with a 
leſs Degree, the Particles will be found to be fixed, 
congealed, or (as we uſually term it) frozen. Thus the 
Vapours, in a warm Air, are in a fluid State, and when 
condenſed by the Coldneſs of the Evening, and deſcend, 
they adhere to the Piles of Graſs in the liquid Form of 
pearly Drops, which, in that Caſe, we commonly call 
Dew ; but theſe very Particles in a colder Air will be 
fixed, and while they are floating in the Air, they make. 
what is called a Rimy- Fog, or frozen Miſt. When theſe 
Particles deſcend, they fall upon the Graſs, and the 
Twigs of Shrubs and Trees, and make a beautiful In- 
cruſtation, which is called a Hoar, or Ii hite- Hroſt, in 
Contradiſtinction to another Sort, which is called the 
Black-Froft, only © becauſe it does not appear white ; 
and this Black-Froft: differs from the other in nothing 
more than this, that it is not attended with a Miſt or 


Eupbroſ. The Account you have given of freezing, 
in the Parts of Water, ſeems, to me, very natural; but 
how am l to underſtand the Manner of thoſe Particles 
becoming fixed, which I think you have not ſufficiently 


explai: KN e n | 81 
Cleon. It is certain, from Experience, that Fluidity 
in the Parts of moſt Bodies is promoted (I will not ſay 
occalioned) by Heat; and Fixity (or freezing in Water) 
8 the Effect of Cold, or a leſs Degree of Heat: But 
to deſcribe the Mode of Action, or Proceſs of Nature in 
this ReſpeQ; I will not pretend to; for what I ſhould 
naturally think was likely to account for freezing is 
inconſiſtent with another Phœnomenon of that Affair, 
vix. that all theſe Bodies, in a fixed State, have a larger 
Bulk than in a fluid one. This Water, ſet to freezing 
in a cylmdric Veſſel, will be congealed into a larger 
Bulk of Ie, which is nothing but Vater fixed. On 
the other Hand, 3 fixed Metal, as Lead, Ten, of E. 
| wen 
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when melted, or ds runs into a leſſer Space, or 
becomes of a leſs Bulk. Theſe Appearances make it 
ſomewhat difficult to account for the Nature of freezing. 
ar Congealation, ſo perfectly as one might with; and 
therefore you will excuſe my faying any Thing more than 


I know upon this Subject. : ; 
. Eupbrof,! Very readily, dear Cleontcus; it is certainly 
aver-doing the Thing, to load any Theory with Con- 
je&ures ; nor was I ever fond of any Hypothetical Rea- 
ſoning, tho? I ſhould prefer your Opinion, if I choſe to 
be inſtructed in that ſuperficial Way. I am glad 
yew have put me into ſo good a Way ef thinking about 6 
: this cold, but ve:y curious Subiect, which is ſo elegantly N 
deſcribed by the late ingenious Dr. Broome, in the follow- n 
ing Lines. jt N att wt, 5 
When flormy Winter, from the frozen North, ; 
Borne. on his icy Chariot, iſſues fart. 1 
The bla/\ed Groves their verdant Pride neſign. 0 
\ Aud Waters, harden'd into Cryſtal, ſhines F- 
| Sharp blows the Rigour of the piencing Minde, nn 
7 And the broad Hlaad, as with a Breaſt-Þlate, bind: p 
Will Evin the proud: Seas forget in Tides ta roll. | 
1 Beneuth the freezing of the nonthern Pola; ; 8 
* 1 There Waves on Ma es in ſolid Mountains riſe, N 
1 And Alps of Ice invade the mond ring Sies; ye 
| 1 But if warm Winds a warmer Air reſtore, th 
38 And ſafter Breezes bring a genial 'Shaw'r, | in 
1 | ' The genial Show'r: revives tha chearful Plain, | a 
TH And the huge Hills flow down intg the Main. ſo 
1118 Wii's "on WWE Brooms. 5 
40 Cleon. The Doctor has expreſſed the J hing very 28 
1 | elegantly; and, at your Leiſure, vou may conſult Mr. int 
1 Thom ſon's poetical Philoſophy at large, on this Head, in 24 
| his Winter Seaſon ; and the next Opportunity that offers ar 
| I ſhall take to explain the Nature: of other Meteors ta 0] 
you. „„ ff 284 MEETS fici 
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"DIALOGUE v. 


The Natune and Generation of Marnoxs, continued. 


Of Snow, Hart, EicuTENING, THUNDER, 
Aurara Borealis, &c. 


Euphroſyne. | 


INC E our laſt Interview, the Weather, having been 


very cold, gave me an Opportunity of obſerving, 


more particularly, the various Phænomena of freezing, 
which you then explained to me; and among other 
Things, the Fleaks of Snow very much entertained me 
as they fell on the Leads before the Window. Theſe I 


viewed with a magnif ing Glaſs, and thought I perceived 
ſomething very beautiful and regular in their Form. Pray, 
what ccount do the Philoſophers give of this ſtriking 
Phenomena we call SN OWN]? | | E 


Cleon. It is a Subject every Way worthy of your. 
Speculation, and one of the moſt curious Productions of 
Nature. This has been already intimated to you by. 


your Glaſs, and will be farther evident, when you view 
them thro” a larger Magnifier. The "PROP of Snow, 
in ſhort, is this.——— | he Particles of all : 

2 natural Diſpoſition to run together, and conſtitute - 
ſome particular, or ſpecial Form, and as. thoſe Particles 
are originally, and, in themſelves, tranſparent, and clear 
as Glaſs, or Cryſtal, this natural Action of ſhooting 
into thoſe peculiar Forms is what they call CRYsTALI- 
ZATION; and the Particles ſo combined and configurated 
are called the Cryſtals of ſuch and ſuch Salts, or Metals. 
On this head we ſhall be much larger hereafter ; it is ſuf- 
ficient, at preſent, that you conſider Water as an inſipid, 
fluid Salt; and that in the upper Region of the Air, where 
the Parts of nitrous Salts abound, this Diſpoſition to free 
zing or Congealation, is very great in the Winter-feaſons, 


when the tmoſphere is much leſs heated by the Sun's 


Ray's: The Aqueous Particles, therefore, mixing with 
Nitre, immediately ſhoot into Cry/als, and form the 


driginal Parts of Snow, whoſe F gue is truly W 
| f ; a 


\ 


alts have 
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as being ſtrictly mathematical; for from one Point, as a 


Center, they radiate into ſix different, but very beau- 
tiful Parts, more or leſs connected, and variegated with 
an Appearance of a vegetable Form, or Nature. Theſe 


ſnowy Cryſtals, being of this hexagonal and ramous 


Form, makes them apt to hitch into and hang upon 
one another, till they make a Body too heavy to be ſup- 


nr by the Air, and then they deſcend in the Form of 
l 


akes of Snaw, which are ſmaller or larger, according 
to the Degree of Cold which forms them: And if you 
examine one of thoſe Flakes of Snow by your Glaſs, 
you will plainly ſee the Truth of what 1 have now men- 
tioned, viz. that they are only a Collection of a great 
Number of thoſe original, regular Cryſtals. I heſe 
being of a large Bulk, in reſpect of their Weight, make 
them deſcend with a gentle and irregular Motion thro? 
the Air; fo that a Shower of Snow, thro' common with 
us, and therefore not ſo much regarged, is, in itſelf, 
a moſt beautiful "Thing, and is looked upon by the 
Natives of fouthern Climes, on their Arrival here, as 
the moſt extraordinary and amazing Phænomenen of 
Nature. D | 5 | . 
Eupbreſ. What you now obſerve, I know to be Fact, 
having been in Company with a Creole Lady, juſt ar- 
rived in England fiom Jamaica, a Country, where Snow 


and Ice have been heard of, but were never ſeen; I 
thall never forget how it affected her Mind, when,the 


firſt ſaw this new Wonder of deſcending Snow. It was 
a conſiderable Time before ſhe could ſpeak a Word, 


ſtacding as it were, in filent Amazement for ſeveral 


Minutes; nor could the be prevailed upon to turn her 
Eyes from this unuſual Sight, for more than half an 
Hour, till her Attention to this Phenomenon had 
greatly impaired her Health by taking a very great Cold, 
and other Illneſs that followed: And when ſhe 
Was thewn a Piece of Ice, the could not conceive how 


it was pofſible for Water to be transformed into ſuch 


wet, and {lippery Glaſs, as ſhe called it. One may fee, 
by theſe Inſtances, how little Mankind are apt to be 
affected by the maſt wonderful Operations of Nature, 


when they become the common Subject of our 4 f 
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But, pray, Cleonicus, have 85 any Experiments by which 


you can illuſtrate this Doctrine of Snow ? 


Cleon. Yes; and a very curious one, which is thus ©. . 


——] take this tall Phial of Aqua-forris, and ſet it by 
the Fire, *till it is warm ;—— then J put in it Filings 
of pure Silver; a few at a Time, and you ſee, they 
prefently diſſolve with a briſk Ebullition :—At length, 
you ſee the Silver diffolve very ſlowly, which is a Sign, 
that the Fluid has taken up as much as is neceſſary for 
our Purpale. _ 0 | 
Euphroſ. All this J obſerve with the greateſt Pleaſure, 
But, pray, let me aſk you one Thing, by the Way: 
What is that Copper-coloured Fume that ariſes at the 
Mouth of the Phial, every Time you put in the Silver? 
Cleon. T hat is a fort of Arſenic, evaporating as the 
Silver diſſolves, and it is the ſtrongeſt Poiſon in Nature; 
but of this I ſhall give a more particular Account, when 
we ſpeak of the Nature of Metals.—-I wipe the Phial 
clean, and place this Solution of Silver in a cold Place 
in the Window ;—it ſoon becomes clear and tranſparent : 
—as it cools, the Silver Particles, like thoſe of Water, 
will ſhoot into Cryſtals;—and ſeveral of theſe running 
together will form a Flake of Silver Snow, and vifibly 
deſcend, through the Fluid, to the Bottom of the Phial. 
Itis only your waiting a little while, and you will per- 
ceive it very evidently. | | 1 
Eupbroſ. 1 ſhall wait with Pleaſure for this extraordi- 


nary Sight.— The Solution is quite clear, and almoſt cold. 


If 1 am not miſtaken, I think I ſaw ſome Thing like a 
Flake deſcend :—1I ſee two, three, and more, very plainly 
deſcend, one after another :—They now deſcend ſo very 
faſt, as perfectly to repreſent a Shower of Silver Snow.— 
Thoſe Flakes of Snow lie upon another at the Bottom 
of the Phial like real Snow upon the Ground. think 
5 one of the fineſt Experiments I ever ſaw with my 
yes! | : WS 
Cleon. It is certainly ſo; and if you take out your 
Gleſs, and view thoſe Cryſtals, as they lie at the Bot- 
tom, you will obſerve the ſame Geometrical Form in 


them, as you did in Agueous Snow. . I could contrive this 
Experiment to be-ſtill much more ſeafible, but it would 


take up too much of our I ime at preſent. 12 
9 | Euphroſ. 
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Eupbroſ. What you have ſhewn me is very ſufficient ; 

The natural and artificial Snow have ſo exact a Reſem- 
blance, that my Glaſs will not diſcover any Difference. 
T ſee the ſame regular Ramifications in one as in the 
other; and, pray, how long will this Silver Snow remain 
at the bottom without diflolving ? _ 

Cleon. Till the Weather becomes warmer. For while 
it remains cold, theſe Cryſtals will not be reſolved, even 
though you pour off the fluid Part, and keep them dry 
in the Phaal. = 

Euphroſ. Well, it is all very wonderful.—And when 

T confider the Earth covered with Snow, and the Houſes 

cloathed therewith, and the Trees bending . under the 

Weight of it, the bleak Scene reminds me of another De- 

rig of Dr. Broome, which is very poetical, in theſe 

mes. p 
Hie from atrial Treaſures downwards pours, 
Sheets of unſully'd Snow in lucid Show'rs ; 
Flake after Flake; thro' Air, thick-waving flies, 
Till one vaſt ſhining Maſte all Nature hes. 
Then the proud Hills a Virgin aa: 6 /ped ; 
A dazzling Brightneſs glitters from the Mead : 
The hoary Trees refleft a Silver Show, | 
And Groves beneath the lovely Burden bow. 

* = | 28 BROOMx. 

Cleon. To this I may add another Deſcription of the 
oy Nature;. from Homer, tranſlated by Mr. Pope, as 
A | I 

As when high Jove his ſharp Artillery forms, 
Aud opes his cloudy Magazine of Storms; 

In Winter's bleak uncomfortable Rain, 
Sang inundation hiaes the Plain: 
He flills the Winds, and bids the Skzes to fleep, 

Then pours the filent Tempeſt, thick and deep: 

And 75 the Mountain Tops are cover d o er 

Then the green Fields, and then the ſandy Shore : 

Bent with the Weight the nodding Woods A rang 
And ene bright Waſte bides all the Works of Men : 
The circling Seas alone abſorbing all, 

Drink the diſſolving Fleeces as they fall. S 
iq 1 | Popz's Iliad. 

Beſides a good deal more, of this Kind, which you 0 


„ & 
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find in Thomſon's Seafons, and other Pieces of philoſophi- 


cal Poetry. 


Eupbroſ fear I have almoſt tired you on this Subject 


of Snow ; but you are yet to acquaint me with the 


Nature of Hair. I preſume I ſhall not be fo tedious to 
you on that Head. | erp +l 
Cleon. The Conſideration of Hail may be diſpatched 
in a few Words, For you are to conſider, that it ſeldom 
or never hails but when the Air is heavy, and the Va- 
pours aſcend to a great Height in it, which is maſtly the 
Caſe in Summer=time, when Storms and Hail are much 
more frequent than in Winter. In the higher Regions 
of the Air, the cold is much more intenſe, and therefore, 
it is preſumed, a much greater Quantity of Nitre is 
there to be found; this cauſes a more immediate and 


ſtronger Congealation of the agueors Particles, and binds: 
them firmly into a Body of Ice of various Magnitudes, 


or Sizes, according to the Degrees of Cold. Theſe 


becoming conſiderably heavy deſcend from thoſe Heights 


with great Rapidity, in the Form of a Shower of Hail, 
and when the Hail-ſtones are very large, they ſtrike with 
a very great Force, as we very often experience to our 


Euphroſ. This I well know; as it was not long 
defore your Return from College, that all our Windows 
were broke by an eaſtern Storm of Hail; and I remem- 
ber one of thoſe Hail-ſtones were more than half an 


Inch in Diameter; and further I obſerved, thoſe large 


Hail-ſtones were not near a round Figure, but oblong, 
and flattiſh. Pray, how do you account for the Form and 
Size of Hail-ſtones? | 


Con. There is ſomething difficult in the Theory of 
Hail; 'tis not eaſy to conceive, how ſuch large Bodies 


ſhould. be inſtantly formed, for they can increaſe, in 
Bulk, but very little in the Time of 'their Deſcent ; 


however, it is owing to the general Principal of freezing, 


after the fame Manner as we ſee Cryſtals of Copper are 
inſtantly formed in Solutions of that Metal, with a 
requiſite Degree of Cold. Then, as to their Figure, 
we know ſtill leſs the Reaſon, as there ſeems to be nothing 


regular in it, unlgſs ſomething of a conical Form, We 
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may ſuppoſe it is principally owing to its Motion in the 


Air while forming. 
_ *Euphrof. Pray, 
ſtones that have been obſerved ? 85 
Cleon. I have never ſeen any myſelf exceeding + of an 
Inch in Diameter ; but I have been frequently informed 
of others much larger -A Lady particularly told me, that 
ſhe ſaw a Hail ſtorm abroad, where many of the Stones 
were as large as a Seville: Orange 
aſſured me, that he ſaw Hail-ſtones fall as large as com- 
mon Turnips, and ſomewhat of the ſame Form; ſeveral 
of which he meaſured ; one of which was full eleven 
Inches round. "Theſe are the largeſt Sizes I have ever 
met with in my Enquiries. | 7 
_  Eupbroff Such Storms of Hail, I ſhould think, were 
very bermidable, and muſt produce ſtill more direful Ef- 
fects than thoſe deſcribed by Garth in theſe Lines. 


Thus when ſome Storm its Cryſtal Quarry rends, 
And Jove in ratt'ling Showers of les deſcends ; | 
Mount Athos /hakes the Foreſts on his Brow, = ; 


While down his wounded Sides freſh Torrents flow, 
And Leaves and Limbs of Trees g'er-ſpread the ale below. 
| | TE 2 FA ETH 
And again Virgil. f . | | 
As when thick Hail comes ratt ling in the Wind, 
The Plowman, Paſſenger, and lab ring Hind, 
For Shelter to the neizhbouring Coverts fly, © 
Or hous'd, or ſafe in hollow Caverns lie; © 
But that o er- Plotun, when Heav'n above them ſmiles, 
- © Return ta Travel, and renew their Tails. | | 
1 . DAD. VIRCII. 
And laſtly, my fav'rite Author on this Subject: 
He from looſe Vapours,” with an icy Chain, 1 55 
Binds the round Hail, and moulds the harden d Rain ; 
T he ftoney Tempeſt, with a ruſhing Sound, D 
Beats the firm Glebe, reſulting from the Ground; 
Swiftly it falls, and as it falls invades 
The riſing Herb, or breaks the ſpreading Blades; 
IVhile infant Flow'ts that rais d their blooming Heads, 
Criſ d by its Fury, fink into their Beds, DE 
. | BROOME. 


The Courſe of our Enquiries leads me to aſk your 
Opinion concerning LIGHTENING and THUNDER» 


what are the largeſt Sizes of Hail- 
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Clin. With reſpect to theſe fiery Meteorit, as they 
are commonly called, I ſhall give you the beſt Accoufit 
of them that I can learn from Sir T/aac Newton, WhO 
alone has reaſoned juſtly concerning the Nature of Fire 
in general. From him we learn, that, when by the 
conſtant Heat of the Sun; in the Summer Time, great 
Quantities of Exhalations from fulphureous and other 
combuſtible Matters are raiſed into the upper Regions of 
the Air, and theſe meeting and mixing with the Nite, 
an Incaleſcence will immediately enſue, and oftentimes 
real Accenſion; or Production of Flame; and this, if it 
happens in the Evening, or Night Time, is what is 
vulgarly called E if it happens in any one 
particular Part of the Heavens only: But when the 
Atmoſphere is more l replete with theſe com- 
buſtible Exhalations, they make a more general Confla« 
gration, and burn with one continued Flame; illumi- 
nating all that Part of the Heavens in a moſt tremendous 
Manner to thoſe who have not been uſed to ſee or think 
about ſuch Things. This the Philoſophers call the 
Hutera Borealis, i. e. the Northern Lights. But, indeed, 
| there ſeldom a Summer paſſes, but more or leſs of 
p this Kind may be obſerved” about the Time of Autumn, 
not only in the northern, but in any other Part of the 
Heavens: : F EN. | 8 8 
Euphroſ. Pray, Cleonicus, what kind of Experiments 

have you to illuſtrate this wonderful Phænomenon of 

hery Meteors ? 5 e 5 

Cleon. Many of different Kinds; ſome of which you 

may eaſily ſee tried, without being ſhocked at the Effect; 

L for Inſtance ;»—=—You ſee, I take the red-hot Poker, 
b and dropping a few Corns of Gun- powder on it, they 
immediately take Fire, and flaſh like Lightning; for 
Gun-powder is nothing but Sulphur, Nitre, and Coal 

mixt together. The Coal preſently takes Fire by the 

imalleſt Spark, by which the Sulphur and Nitre are 
melted, and burft into Flame, juſt as they do in the 

eavens. 85 | . 

Euphroſ. Well! this I like to ſee. I am not fearful 

n fuch mall Exploſions. What other Experiments of 

* dis Kind can you fhew me with Safety? 1 

* Vor. I, a U N a, - Cleon. 
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Cleon. Several, one of which is thus Lou ee, 
J take this large Florence Flaſk, and put into it a ſmall 
Quantity of Oil of Vitriol, with four Times its Quantity 
of Water, which will produce a conſiderable Heat, as 
you will find by applying your Hand to the Glaſs, 

hen I mix with it a few Steel-filings; upon this, 
you ſee an Ebullition, and a white Vapour ariſe. 
In the next Place, I apply a Candle to the iſſuing 
- Vapour, and it immediately takes Fire, with a bright 
Fulmination, or Flaſh like Lightning.« In the laſt 
Place, by applying the Candle ſeveral Times, you fee 
the like Coruſcations, and ſometimes the Flame fills the 


Body of the Glaſs, where it circulates about, and ap- 
And « 


pears like an Aurora Borealis in Miniature, — 
thus, you ſee, how far we can imitate Nature by Art; 
and that in the moſt terrible and tremendous of all her 
Works: Such Subjects as theſe. afford the ſublimeſt 
Themes, not only to the Philoſopher, but alſo to the 
Divine and the Poet. The Philoſopher - inveſtigates 
the Nature of the Thing; the Theologiſt ſhews its 
important Uſe in the conomy of Providence; and 
the Poet renders it ſtill more ſtriking by the Force of 
Expreſfon and Deſcription. An Inſtanee of this we 
1 A 
Such, while Earth trembles, and Heav'n thunders loud, 
Darts the ſwift Lightning from the rending Cloud; 
Fierce ihre the Day it breaks, and in its Flight 
"The dreadful Blaſt confourds the Gazer's Sight; 
Reſiſtleſs in its Courſe delights to robe, 
And cleaves the Temples of its Maſter Jove; 
: Alike where'er it paſſes or returns, , _ 
With equal Rage the fell Deſtroyer burns; | 
" Then with a, I/hirl, full in its Strength, retires, 
And recollefts the Force of all its ſeatter'd Fires. _ 
OE TS 5 Rowz's LucAx- 
Another Inſtance we have from the LliadW:ꝓme 
As when by Lightnings Jove's ætherial Pou'r 
©  Foretells the rattling Hail or weighty Show'r, 
Or ſends foft Snows to whiten all the Shore, 
Or bids the brazen Throat of War to roar; 
By Fits, one Flaſh ſucceeds as one expire, 
And Heav'n flames thick with momentary Fires... 
. Ho 4 Popz's ILIAD- 
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EFupbroſ. Theſe are very beautiful Imitations, indeed; 
and ſince you have recommended Mr. Thomſon's Seaſons, 
remember a Paſſage there, as much to the Purpoſe 
on the Aurora Borealis, which he thus very poetically 
deſcribes : an Ee | 3 | 
Off in this Seaſon, filent from the North, 
Blaze of Meteors ſhoots ; enfweeping firft 
The lower Skies, they all at once converge 
. High to the Crown of Heav'n, and all at once, 
 Relapfmg quick, as quickly reaſcend, 
And mix and thwart, extinguiſh and renew, 
- All Ætber courſing in a Maze of Light. 
From Look to Look contagious thro” the Craud 
93 The Panic runs, and into ꝛbond rous Shapes © 
7 Appearance throws : Armies, in meet Array, 
Mrong d with aerial Spears and Steeds of Fire 
Till the long Lines of full extended War, 3 
In bleeding Fight commix'd, the ſanguine Fool 
Rolls a broad Slaughter #er the Plains of Haun. 
But to bring up the Rear of theſe dire Phznomena, . let 
Thunder next employ our Attention. Pray, what is the 
Nature and Cauſe of that ? J 
Cleon. ThuN DER, properly ſpeaking, is neither a 
Phænomenon; nor a Meteor, as it Conti altogether” in 
Sound; for you are to know, that when the combuſtible 
Matters in the Heavens take Fire, or kindle into a Flame, 
if there be no Reſiſtance, they only explode, or flaſh 
away without any Thing more than the Phænomenon of 
Lightning, which is generally the Caſe of a rare and 
unconfined Air, as we often ſee in the autumnal Evenings; 
but the Caſe is far otherwiſe, when theſe fermenting 
Matters are contained in the denſe Body of a Cloud. The 
great Reſiſtance which they meet with, in this Caſe, oc- 
d. WO cfions an equal Power of re- action, which is ſpent wholly 
on the Body of the Cloud and ambient Air; which Air, 
by this Means, having its Vibrations excited in the higheſt 
Degree, occaſions thoſe very loud Reports from the upper 
egions, and expanding over all the inferior Parts of the 
Atmoſphere, propagate thoſe awful Sounds, which we 
call 8 ſor Sound, you muſt know by the Way 
conſiſts only in the pulſive Motion of the Air, which I 
Ti | U2 {hall 
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-- 


ſhall more fully explain to you, when I come to ſpeak of 
the more pleaſing Modulations of this Medium, producing 
the more agreeable Notes, which make Harmony and 
Muſic. ES | | | 

Euphroſ. IJ cannot tell which will entertain me moſt. 
The loud Voice of Thunder ſo ſtrangely affects the 
Powers of my Mind, as to be agreeable and terrible at 
the ſame Time; and you ſee, I am a Devotee to Muſic, 
by my conſtant Application to the Practice and Study of 
it; and I muſt fay this for myſelf, that, if I have any 


Ingenuity, it lies principally in my Fingers Ends. I ſhall 


long for a Lecture on Muſic ; but, at preſent, pray, go 
on with your cele/tial Thorough-baſs. | | 
Cleon. To tell you the plain Truth, tho' I am a young 


Man, I am yet an old-faſhioned Philoſopher, and cannot 


help thinking, that Sir {aac Newton's Method of ex- 


plaining the Cauſes of theſe great Effects is much prefer- 


able to any new Hypotheſis of the Moderns. He tells us, 


in his Treatiſe of Optics, that Lightening in the Hea- 


vens, is analogous to the flaſhing of Gun- powder, uncon- 


fined, and that Thunder is a ſimilar Effect to the Report 
of a Gun from the Powder kindled, but confined in the 
Barrel; and to thoſe other chymical Exploſions, from 
what they call Puluis & Aurum Fulminans, which are 
Powders ; ſuch as, when laid upon the point of a Knife, 
and held over a lighted Candle, explode with a very 
ſudden and loud Report; which Sort of Experiments are 


ſo ſhocking, that I ſhall not terrify you with them. 


Euphroſ. I ſhall take your Word, Cleonicus, for that, 


"as I am not fond of ſeeing any Thing that is ſhocking: and 


terrible; and fo affected is my Mind, with the Thoughts 
of Thunder, that, when any Thing of that Kind is likely 
to happen, I generally get into a Corner, as it were to 
avoid the Blow. I had much rather read the Deſcription 
of it in the Poet; and it even makes me ſhudder then, as 
in the following Lines of Dr. Broome | 
Mean T ime from ev'ry Region of the Sky, 
Red burning Bolts in farky Vengeance fly: 
Dreadfully bright &er Seas and Earth they glare, 
And Burſts 4 Thunder rend th encumber d Air; 
At once the T hunders of th' Almighty found, | | 
Heav'n lowers, deſcend: the Flieds, and rocks. the Ground. 
CCC 1 Baoouk. 
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But more particularly the Deſcription of a Thunder-ſtorm 1318 
by Mr. 2 in the following Line. 1 N 
How chang d the Scene / in blazing Height of Noon, af 0 
The Sun, oppreſs d, is plung d in thickeſt Glam. . Wi | 'Y 
Still Horror reigns, a dreary Twilight round 1 


25 ſtruggling Night and Day malignant mix d. 1 
ar to the hot Æquator crouding . 1 
Where, highly rarify'd, the yielding Air yl. 
Admits their Stream, mceſſant V apours roll, 
Amazing Clouds on Clouds continual heap'd ; 
Or whirPd tempeſtuous hy the guſiy Wind, 


Or falent borne along, heavy and fow,  _ | 
With the big Stores of ſtreaming Oceans charg'd. - 1 
Mean Time, amid theſe upper Seas condens'd ; | 
Around the cold atrial Mountain's Brow, 1 
And by conflifting Wings together daſb d, | | 
) The Thunder holds his black tremendous Throne ; 01 
: From Cloud to Cloud the rending Lightnings rage ; 8 1 
_ Till, in the 3 Elemental M ar OS. b 9 
t Difſolu'd, the whole precipitated Mafs vil 
F Unbroken Floods and ſolid Torrents ke | | 143. 
N | 3 2 | HOMS. SEASONS,” 1:2 
E tecollect at preſent but one Thing more to enquire 0 
„ about, relative to theſe Subjects, and that is what has 449 
bi often filled me with the greateſt Horror; I mean what 4148] 
Fe is uſually called a Thunder Bolt. Pray, what is your 174 
Opinion of that ? 7 | | 2 11900 
5 Chm. This is an Affair of the moſt ſolemn Conſidera- 1 
d don, and muſt certainly fill every refleing Mind with 138 
8 Horror, when we conſider the many dreadful Effects that 1248 
ly are often produced by it: Inſtant Death is the immediate 1441 
0 Effect of its Stroke in Animals. The ſtrongeſt Trees 1 
IN are rent and torn” aſunder.— The fineſt Buildings at once A 
a demoliſhed, and the hardeſt Metals in a Moment diffolved: 11 
uch are che Effects of the greateſt and moſt for- 1 
midable Powers in Nature. The Sbſtance of theſe Bolts 4/81 
conſiſts of a compact and undiſſolved Body of ignitefl $0; 
Matter, which has hot Time to explode in the Air, but is 14 
darted with the Velocity of Light itſelf, to the Objects 1 1 
ua the Surface of the Earth, which it ſtrikes with an . 
: meonceivable and irreſiſtible Force, deſtroying the Na- T4214 
We ture and Texturg of every Thing that ſtands in its Way. 5 | þ 
ES. "Wy g Not g j 9 
ä 1 
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Not only our Hiſtories, but even our Memories n but 
too many Inſtances of theſe diſmal Effects. We may con- 
ſider the Matter of Lightning in three d. fferent States; 


the Firſt is, that in which it only explodes, and flaſhes 


\ 


cent, and much more entertaining. 


following Particulars. 


away without any Force to do Harm; the Second is, 
when it explodes with greater Force and Denſity; the 
Effects of this are oftentimes too ſenſible at a Diſtance, 
ſtriking the unhappy Spectator with Blindneſs, and ſetting 
Fire to Stacks of Corn, Houſes, &c. The Third State 
is that of the Thunder- bolt; but I have faid enough on 
this Head. We ſhall take the next Opportunity to con- 
ſider the Nature of Electricity; a Subject nearly allied to 
this, but whoſe Phænomena and Effects ate more inno- 


* 


* 


—— — 


-DIALOGUE. VI. 


On the Nature, Phænomena, and Experiments of 
| ErxzcTriCiTyY. 055 

TTV og > EL ils 

Ou very agreeably concluded our laſt Converfation 


by promiſing to give an Account of the Nature of 


Hectricity, which you then told me had ſome Relation to 
the Nature of Lightning and Thunder. _ | | 


© Cleen.,” 1 did; and you may now expect as much on that 
Subject as I know of the matter myſelf, which, to ſay 


the Truth, is not a great deal. However, its Relation to 
Eis and Thunder is obvious, and conſiſts in the 
2 1. It conſiſts of a fine etherial 
Matter, which, when ſufficiently condenſed, appears in 
the Form of Fire, and ſuch is the Caſe of the Matter of 
Lightning. 2. In a State of Condenſation, this electrical 
Matter, like that of Lightning, is ſtrongly elaſtic and 
exploſive. 3. It will produce, when ſufficientl) denſe, 
the Effects ihr to thoſe of Lightning, in burning, and 
ſetting Fire to other Bodies. 4. It produces, in the Ex- 
ploſion, a very ſenſible Report, which may be eſteemed a 
Lind of. Thunder in Miniature. 5g. The Effect of ſuch 
an Exploſion is very ſenſible, and ſometimes very great Lo 
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the animal Syſtem ; ſo as to produce, not only Uneaſineſs 

and Pain to a great Degree; but even to inflict Death 
itſelf; for not only Birds and fmaller Animals, but Man 
himſelf has fallen a Victim to its Force. 6, The Ve- 
locity of electrical Matter is like that of Lightning, al- 
moſt inſtantaneous, and probably the fame with that of 
Light itſelf, 8 | FOOD | Wn! 

Euphroſ. Theſe are wonderful Properties of Matter 
indeed! Pray, how came they at firſt to be difcovered ? . 
Cleon. The Properties of Electricity, like moſt other 
Things, received a gradual Diſcovery and Improvement; 
and it is now become almoſt a Science. It has been” 
always obſerved, that Amber, Fett, Sealing-wax, Glaſs, 

and other elaſtic and poliſhed Bodies, would upon rubbing, ' 
attract and repel light Bodies, as Hairs, Feathers, Down, 
- Duſt, c. and as this Property was moſt conſpicuous in 
Amber, which in Greet is called Electron, - therefore this 
peculiar Power of that Body was called Elefricity. __ 
 Euphroſ. I ſuppoſe, but little of this Affair was known 
f till lately: How far, pray, might the Knowledge of the 
| Antients extend in this Particular? 5 | 
Cleon. It was fearce any- Thing more than a few en- 
tertaining Experiments; for by rubbing the Pieces of 
Amber, Sealing-wax, &c, they would often innocently 
on amuſe themſelves with the Attraction and Repulfion of 
of - light Bodies of different Kinds and Forms; ſome of 


to which J ſhall ſhew you for your preſent Entertainment. 
| —— Thus, you ſee, this Piece of Amber in the Head 
nat of my Cane, when gently rubb'd by my Gloye, it attracts : 
" the Hairs, the Feathers, and theſe ſmall Pieces of Leafs - 
to 


Gold. rub this Tube of Glaſs in the fame Manner, 
the and it attracts thoſe Objects ſtill more ftrongly. - +. 
Euphraſ-· Well ! this is very pretty indeed; but I ob- 
ſerve; they are not only attracted, but ſoon afterard 
repelled from the Tube. Pray, Cleonicus, how is that to 


« + 
: 


be accounted for fo” | th 
Lien. Why truly, my Euphroſpne, this is a kind of 
xcult Philoſophy : However, you mult underſtand, that, 
upon rubbing of the Tube, there is a Motion produced 
of this Electric ther from the Parts round about it 
towards the Fube, or Piece of Amber; and _theie Bug 
Particles, in their Way, lay hold of thoſe light Bd 


les, 
| 11g 


296 THE: YOUNG: GENTLEMAN | 


and carry them with themſelves to the Tube; ſo that, in 
reality, though this Appearance ſeems in itſelf an Attrac- 
tion, it is really produeed by the Impulſe: of theſe ethe- 


rea] Particles; and when theſe light Bodies have touched 


the Fube, and become themſelves: poſſeſſed of the electric 
Matter to a proper Degree, they then fly off, and, in this 


Caſe, may be properly ſaid to be repelled by the Tube. 
Euphroſ. But, pray, Cleonicus, can you, by any Ex- 
periments, ſhew me this Matter of Electricity; for 


otherwiſe it is talking ta me in the Dark ? 


bon. Yes; come with me into this dark Room, and 
then you will view it in its proper Light.— : 

Eu Br. Well! it is dark enough ſure.—What 
am 1 to ſee here? : 


Dileon. You will now ſee in the Dark what you could 


not before perceive in the Light.—I rub the Tube with 


2 Piece of oil'd Silk, and 2 ſee the Sparks of Fire.— 
Ixub it ſtill more hiſtly, and you fee the the Sparks changed 
into Flaſhes —Flaſhes many Inches 2 and 


wy much reſembling the forked Lightning of the Skies. 
Eupbroſ. I do; and it is amazing, as well as very 
entertaining to beho!d,—I not only fee but hear it like- 
wiſe. What is it I hear like the Crackling of a green 
Leaf in the Fire? a e 
'. Cleon. The crackling Noiſe you hear is occaſioned 
thus: After I have given a briſk Stroke downward upon 
the Tube, I carry my Hand quick along by the Side of 
it upwards, at a ſmall Diſtance; by this Means the 
electric Matter is condenſed between the Hand and the 


Tube, in the ſeyeral Parts of it, which - occaſions the 
mall ſucceſſive 1 


xploſions, or Snappings, which. you 


| 


are very ſurprizing indeed; I could never have thought 


. _ there were ſuch Powers in Nature, had you not con- 


vinced me of them by Experiment, —and is it this Fire 
that I now ſee, that fetches and carries thoſe light Bodies 


to and from the Tubs? © 
Aeon. It is in the light Room the inviſible Agent that 


4 


py [Pa theſe Effects. At preſent we ſhall leave our 


ark Apartment to, explain another Property. Vou 


- 


Were my Eupbrojne, that when the Piece of Lex 


 *. Gold, 


* 
Eupbreſ. Well]! theſe Coruſcations and Exploſions | 
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Gold, or downy Feather, is once repelled from the Fube 


J purſue it with the Tube, and conftantly keep repelling 
of it; nor, if the Tube be ſtrongly excited, will it come 
to it again, till it has touched ſome other Body. 

Eu 5 Tis pleaſant enough to ſee how you perſecute 
the Feather. It ſeems to endeavour to avoid the Tube 
by every Method of Flight; but how do you account for 
the Reaſon of this odd and comical Appearance? 


Cleon. Theſe Bodies in contact with the Tube are filled 


with the electric Virtuc, which, as I ſaid before, as ſoon 
as they have received to a ſufficient Degree, will be 
repelled, and will be continually repelled ſo long as the 
are oyer-charged with this electrical Matter; for we ſh 
aways. find by Experience, that, when any two Bodi 
are poſſeſſed with one and the ſame Power, whether of 


Electricity, Magnetiſm, or Gravity, they will conſtantly 


repel each other; but when one of thoſe Bodies comes to 
touch another, not ſo replete with this Virtue, it will 
impart. the Surplus of its LleAeicity to that other Body, 
and be reduced again to its original State; and hence the 
Reaſon why they fly ſo quickly backward and forward 
between the Tube and the Table. Since as faſt as they 
receive at one, they diſcharge it at the other, 
Eupbraſ. I know not whether I underſtand you per- 
fectly. Do you mean, that Bodies in general are poſ- 
ſeſſed of a certain Quantity of this Force, and that they 
receive, more by the, excited Tube, and pe that Means 
become repelled ; - and that when ſuch a Body touches 
another that is not electrified, it loſes all that is over and 
above its natural Quantity, and then is liable to be 
VVV 

Clean. "That is the very Caſe, ſo far as I have hitherte 
ſoceeded; but one Thing more is to be obſerved, that 
Bodies will be liable to be repelled, not only when they 
have too much, but alſo: when they have too little of the 
electrical Matter; and further, chat ſome Bodies 'will 


all others with a greater Quantity of - EleQricity den 


they 10 have, in which Caſe they are ſaid to lef?rify 


them poſitipely ; and other Bodies are found, that, when 

excited-by rubbing, will-diſpoſleſs fuel, as torch them. of 

2. Part of what they naturally '60jftain, ad theſe are then 
: * : 4 
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Enphroſ. This poſitive and negative Doctrine of Elec. 
tricity is ſomething ſo new to me, and the Subject of 
Electricity ſuch as I am fo little acquainted with, that J 
ſcarcely know what to make of it; or how to faſhion my 
Intellects for underſtanding it, I muſt beg your Aſſiſtance 
in this Caſe, if poſſible, by Experiments. 

Clean. hat I ſhall do very readily. Now obſerve, I 
tye a fine Feather to a Thread of Silk, and electrify it 
with the Pube very ſtrongly. It is now conſtantly 
zepelled by the J ube, you ſee.—I now take the Stick of 
n and excite it, and upon applying it to the 

eather, it immediately attracts it. 80 likewiſe the Piece 
of Leaf-Gold is conſtantly repelled by the glaſs Tube. 
But you obſerve it is immediately. attracted by the 


excited Wax. In ſhort, every Thing repelled by Glaſs 


is attracted by Sealing-wax, Amber, Jett, and ſuch like 
Bodies; and as theſe conſiſt for the moſt Part of reſinous 
Subſtances, it occaſions the two-fold Diſtinction of a 
8 vitreous Electricity. But upon a more nice 

onſideration of this Affair by the Moderns, it is found, 
that Glaſs electriſies Bodies by adding to their natural 
Quantity, and other Bodies by diminiſning it, therefore we 
have now the new Diſtinction of Glaſs electrifying poſitively, 
and. rgſinous Bodies negatzvely.” Some other Experiments 
will tend to illuſtrate this Affair more fully. But before 
we come to them, I muſt obſerve to you, that ſome Bodies 
will communicate Electricity from one to another, an 
others will not. Thus, if I hang a Feather by a flaxen 


p Thread, the Electricity will paſs from the Feather thro' 


that Thread to any Piece of Wood, or metalline Sub- 


| Nance, it is ſuſpended by, and this Thread is, in ſuch 


2 Caſe; termed the Conductor of Hlettricity.— By this 
Means, you obſerve, When 1 apply the excited Tube to 
the Feather, it is conſtantly attraffed; "becauſe the elec- 
trical Matter is carried off by the Thread as faſt as it 15 
received by the Tube.—On the other Hand, you fee, 
another Feather ſuſpended by a filken String, and another 
by a Horſe-hair, both perfectly dry, and upon apphig 
the Tube you ſee they are conffantly repelled ; the Reaſon 


4 * 


of which. is, that thoſe Bodies will not of themſelves - 


conduct, or Carry off the Electricity from the F eather, 
being naturally replete with this Fluid, and are on this 
„ e * | Account 
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Account ranged among the Number of electrical Bodies, 
and are called Electrics per Se; whereas thoſe that conduct 
Electricity are called Non Electric,. Thus much Was 
neceſſary to premiſe, by Way of Definition; but what 
relates to the Rationale of the various Phanomena of Elec- 
tricity, you will be better able to underſtand, after you 
have ſeen them illuſtrated by Experiment; for which 
Purpoſe. I have provided you this large Machine. : 

Euphreſ. A large and elegant Machine indeed; but I 
obſerve you have a large glaſs Globe. To what 
Purpoſe. does that ſerve? I ſuppoſe, to anſwer the 
End of the glaſs Tube more completely, does it. not, 
Cleonicus? vo | 

Chon, Yes, that is the Deſign of it; for having a 
large Surface, the Electricity is excited, when the Globe 
is put in Motion, from the Attrition of the Cuſhion 
behind, in a much larger Degree than we can produce it 
ſrom the Tube, and more conſtantly, by turning the 
Wheel; ſo that upon the Whole, it is much better fitted 
to anſwer the Purpoſes of Experiments. „ 

Eupbroſ. I ſee you have a large braſs Conductor ſuſ- 
pended by ſilken Strings over the Globe. I partly gueſs 
the Reaſon of that, from what you ſaid of the Feather's 
being ſuſpended by a ſilk or Hair-line. e 
Clean. That you may do very nearly; for by Means 


of the Conductor and the braſs Equipage hanging from 


the End of it againſt the Globe, the electrical Matter is 
conveyed to the Conductor, but can go no further, by 
Reaſon of the ſilken Strings. By this Contrivance, the 
electric Fluid, - thrown out by the Glaſs, will be collected 
and accumulated in the Conductor, ready to be diſpenſed in 
ſmall Quantities to every non- electric Body that ſhall 
approach it, in the Form of a Spark, and ſnap, or elſe in 
a continued fine Stream of Fire. This you ſee and hear, 
82 approaching the Knuckle of my Finger to the 
Conductor. Now you are to do the like, r 
Eupbroſ. Truly, as there is Fire in the Caſe, I am 
afraid. Does it not give you Pain, Cleonicus? : 
Cleon. Not in the leaſt. You'll ſcarcely feel it. 
pply your Finger within a Quarter of an Inch, and it 
Will do.— ; | f | | t 


N | Euphroſ. 
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| Eupbroſ. Well! I did not think I was fo faint. by it 
hearted. I find a ftrange ReluQance to trying this Ex- in m. 
periment, though there ſeems to be nothing in it. | 
Well! Vil pluck up my Courage and try.—Is my Fin- —but 


ger near enough now? Dear me! it ſtrikes before 1 mode! 
was aware; but the Senfation is rather agreeable than witho 
otherwiſe, I can now take off as many Sparks as J Eu; 
pleaſe, —and by continuing Knuckle near the Con- oblige 
ductor, I perceive a conſtant Flame of purple Fire flow- and cl 
mg towards it.— Theſe Things are very wonderful as tor th 
well as pleaſant. I could not have thought there had jump: 
been any ſuch Powers in Nature. it give 
Cleon. You expreſs the Sentiments of all who firſt view ler 
' theſe curious Appearances. IL fhall now proceed to ſhew like it 
you; {till greater Things than theſe. —You obſerve here Cle, 


2 Six Ounce Phial, filled with. Stecl-filings, coated on paſt. 
the OQutſide with a Piece of Leaf- Fin, with an Iron advent 
Wire and Loop upon it; alſo, in the Top, you obſerve but th 
4 large Iron Wire paſs. through the Cork _— the jou, 1 
Steel- filings to the Bottom; the outer Part of this Wire is Mi 
mrned. into the Form of a Hook, by which it may be mothe 


kung on the Conductor, —as thus you ſee it. en 5 ts Eup 
" Euphroſ.. Very good! And to: what Purpoſes is all this 2 Boa 
Apparatus in the Phial.! | | will ne 
Clean. By this Contrivance, the Force, or Power of you en 


electrical Fluid may be increaſed to a conſiderable De- and 81 
ee. You did but juſt feel the Spark before, but now, Officer 
de take the Phial in one Hand, and a Spark from Couraę 
the Conductor with the Finger of the other, you will Cleo 
find a more ſenſible Effect; and this you mult do, before were t 
ou can properly be ſaid to know the Nature or Power of intrepi 
eftricity. - - 8 
"= Tupbroſ J thought you would bring me into a Scrape [ have 
ere long about this electrical Fire and Force. I am loath Ladies 
to try the Experiment with this Phial in Armour; it pends 
ſeems to require a martial Courage, and how can you | 
expeck me to ſtand: Fire before I know the Nature of the who h: 
Artillery Pray, Cleonicus, can't I underſtand it by I Battle, 
ſeeing you doit yourſelf ? | | the. Ph 
leon. Not in the leaſt; you might as well expect to ceed to 
be cured af an Ague by my taking the Bark for you— ich a 
However, it will not be fair to deſire you to ny the 
ä MN xpe- 


8 


2 N 
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Experiment till you have ſeen that no Harm can accrue 
4 by it, and therefore I will try it firſt. I take the Phial 

in my Right-hand; —with my left I take off the Spark. 

The Effect is an odd Kind of Shock in the Elbous; 
8 —but it is over in a Minute.— ſhall take Care to 
1 moderate the Force to you, and therefore you may try it 
0 without Fear. | | | L$ 
[ Enphroſ. What you adviſe, or enjoin, I think myſelf 
bs obliged to ſubmit to; therefore whirl the Globe about, 
No and charge the Phial.—I take it in my Hand ;—and now 
for the Snap.—TI am electrified in I ruth.—It made me 
d jump again. What an unaccountable odd Kind of Stroke 

it gives to my Elbows !—L hope I have nothing more to 
10 fuer worſe than this; if there be, I ſhall not very well 
w 


like it. 5 = 
re Cleon. You may comfort yourſelf, that the worſt is 
Wn paſt. This is the Coupe de Grace, which is what all that 
MN adventure in Electricity muſt expect to meet with 
ve but though you make fo much of this Affair, I can aſſure 
he jou, I have feen many a Lady with ſo much Preſence of 
is Mind as to ſuſtain many of theſe Shocks one after 


be another. | | | 
Euphroſ. In every Age we may expect a Semiramis, or 
his 2 Boadicea; but nevertheleſs, the generality of our Sex 
will never think themſelves deſigned to bear Arms. When 
of you expect Mankind to ſport with your electrical Fire 
Je: and Shocks, you ought to have your Room filled with 
W. Officers of the Military Order, and not to expect. ſuch 
om Courage from Females. | MIND FE 5 
vill Clean, What would you think, my Euphrohne, if 1 
ore were to tell you, that I have ſeen a Lady with greater 
of Intrepidity encounter the electrical Efforts: than any one 
of our Sex; and I can aſſure you from Experience, that 
ape have ſeen à greater Number of Gentlemen than of 
ath Ladies refuſe to. ſtand the Shock; and it altogether de- 
it dends upon the peculiar Make and Frame of a Perfon's 
you | Mind; for I have more than once obſerved a Pefſon, 
the who had ſignalized himſelf. for Valour in the Field of 
by battle, could not by any Means be prevailed: on to take- 
the Phial in his Hand;; —but enough of this. We pro- 
ceed to our Experiments, of which I ſhall entertain your. 
with a ſelect Number of | thoſe which are _ 
: ; | * 
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derable, leaving the reſt for your Amuſement _ at your 
leiſure Hours when alone. A | 
 Euphroſ. If you ſhew me ſome of the Principal it will 


be ſufficient. 
them. Pray, what will you begin with ! 
Cleon. You ſee here a ſemicircular Piece of Cane, 


with ſeveral Feathers ſuſpended by filken and linen 


pelled by it. 


Aa 


Threads alternately; theſe I place at a ſmall Diſtance 
from the Globe, and when it is excited, you obſerve all 
the Feathers hanging by the linen Threads will be im- 
mediately attracted to the Globe, and conſtantly kept in 
an oblique Poſition, and directed ſeverally to the Centre 
of the Globe - | 
Strings ſeem but little affected, and remain in their 
perpendicular Pofition. 4 

Euphroſ. This is a very pleaſant and pertinent Ex- 
periment. I plainly perceive the Drift of it; you hereby 
ſhew me, that the Feathers on the linen Threads loſe 
all their electric Matter as faſt they receive it, and 
therefore are conſtantly attracted; while thoſe ſuſpended 
by ſilken Strings, retaining their electric Matter firſt 
received from the Globe, will always afterwards be re- 
Pray, what is your next Experiment! 
Cleon. This Wire ou ſee has three large plumy 
Feathers fix'd on the Top of it, and I put it into the 
End of the Conductor. Upon turning the Globe, 
you ſee the Feathers immediately briſtle out, and all 
the Plumage expanding itſelf every Way as far as poflible. 

If I approach my Finger to the Feathers, the 
Plumulæ all bend themſelves to my Finger. If I move 
my Finger this W ay or that, they all move. after it, 
as if ahve, If I put my Finger to the Conductor, 
and take off a Spark, the Plumulæ all collapſe, and fall 


cloſe to the Feather. My Finger removed, they 


become erect, and briſtle out as before. 5 
Eupbroſ. Nothing can be a mote delightful Spectacle. 


I prefume the Plumage puts on this Appearance from 
having the electric 


atter equal in all the Parts, by 
which the Plumulz conſtantly extend themſelves, and 
repel each other ; but when the Finger approaches, they 
become attracted by it, and diſcharge their electric Fluid 
in it. Alſo, when the Finger takes the Spark from the 

OY | IF Conductor, 
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Conductor, it not coly draws the Electricity from the 
Conductor, but likewiſe from the Feathers themſelves, by 
which Means the Plumage becomes unelectrified, and 
naturally falls down. 
Cleonicus. 

Cleon. You have given the true Reaſon of the Phæ- 


nomenon 3 and the next Experiment I ſhall ſhew you. 


is to be accounted for the fame W ay. I take this 


whole Leaf of Gold, and tumble it together upon this 


I bring the Plate under tne "Conductor, and 


Plate, 


you fee the Gold-leaf riſe from the Plate, expand itſelf 
with one Corner to the; 
Conductor, and the oppoſite one to the Plate, ——mov- | 
ing very quickly backward and forward between, both... 


ont into a perfect Plane, 


I lower the Plate to a proper Diſtance, and you ſee 


the Motion of the Leaf ceaſes by Degrees, and it becomes 


lupended in Equilibrio between both. 


Luphroſ. This is a moſt wonderful and curious Sight, 


now ſee it is poſſible for the heavieſt Bodies to be tuſ- 


pended in the Air upon nothing; for I can plainly 


perceive there is 'a conſiderable Diſtance between the 
Point of the Leaf-Gold, and the Conductor and Plate. 

Cleon. But you muff be aware of Miſtakes, my Hu- 
phroſyne. The ſuſpended Leaf of Gold is, as it were, 
ſupported by Pillars of Fire; for it is by Means of the 
Electricity which it receives from the Conductor, and 
communicates to the Plate, that it is ſuſpended equally 
between both; and this will appear in the Form of Fire, 
when we put to the Window-ſhutters, and make the 
Room dark. For now you ſee the Experiment in 
Its proper Light. 5 5 


Euphroſ. 1 l fee it connected with the 


conductor and Plate at each Corner by a Stream of 
.— — 
Clen. I]! put my Fi inger on the Conductor- 
And the Leaf Falls down at once on the Plate. 


My 


+” ore oſume I am. right ſo far, 


* , 


Finger taken off, the 8 nes 1 up, and becomes ſuſpended 


& before. 
Eupbrof. We may now open the Windows again, as 


I have ſeen the Manner of this Experiment ores. 


ray, vrhat is your next Phenomenon * 


i "Chon. 
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Cleon. I take fome fine Sand on this Plate, and place 
it on the Pedeſtal under the Conductor, and you ſee, 
as it were, a Hurricane enſue among the Particles of 
Sand. They are agitated upwards and downwards, 
and driven every Way in Commotion, till at laſt, 
they are all difperſed, and, as it were, blown off from 
the Plate. f 8 | 

Euphroſ. This is ſomething of a merry Scene, and 
has much the Appearance of an artificial Storm. 

Cleon. Another curious Experiment is this. An eight 
pointed Plate of Braſs, in form'of a Star, freely move- 
able upon an Axis, and placed on the End of the elec- 
trified Conductor, you will ſee a bright Flame on each of 
the Points. [Window ſbut.] © 

Euphreſ. It is a moſt pleaſing Sight, indeed! I ob- 
ſerve every Point illuminated with a ſma!l Flame. 

Cleon. I put my Finger on the Conductor, and all 
thoſe little Lamps that are extinguiſhed. -T take my 
Finger off, and in an Inſtant, they are lighted up again. 
hut what ſee you now, my Euphroſyne ? 

4 - wk See]! a wonderful Sight, a real Circle 
of Fire. Pray, what have you done to make that 
Appearance? | 1 
_ Clem. Only put the Star into a circular Motion, 
by ſtriking it; and now the ſeveral luminous Points 
ſucceed fo faſt to each other, as to make the Appearance 
of a Circle of Fire.-——This Circle, you ſee, diſappears 
too, in taking the Spark from the Conductor. [ V indem 

ened. | | | t 
. of. Why this would paſs for a Sort of Con- 
. in Countries where Elefricity has riot been 

ard of. Eo Oe 
Cleen. It would fo; and nothing would be more eaſy 
than to impoſe upon People this Way; but it happened 


very luckily to fall into ſuch Hands, wh-ſe Intereſt was 


rather to divulge than make a Secret of it; for, by the 


next Experiment, you. will obſerve; that Nothing is 
eaſier than to draw Fire from every Part of your Body, 


and that without darkening the Room. 
Buphya: 
dut ſure I do not underſtand you. _ 


This is ſomething. more extraordinary ſtill; 
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, Cleon. Why, then you ſhall try the 1 upon | 1 
5 me, and prove the Truth of it tnat Wa 2 7— 1 take ; 18 ( | 
f this little Board with four Glaſ- feet, and ſtand upon it: 4 | 1 
| Then L take the Chain in my Hand, which is 1. Fl 
y aki with the Conductor at the other End. | 1 
Ro This conducts the "Elericity to all the Parts of ak 1 
Body; — but it cannot go off by Reaſon of the 5 
4 below, which will not conduct Electricity. 
therefore, in this Situation, properly faid to be ck i. 
t hed. —T now hold out my Hand. to Jou. Fray, . 
- off a Spark, — ' ! We: 
i Euphraſ. Amazing indeed be Spark proceeds 
5 Tem. your Hand moſt evideritly to my Finger :{=From 
your Cloaths it is the fame: — From your Legs: From 
% Four very Shoes the Fire iſſues, reh, What 
Kind of Senfatien Joes it cauſt in you? © | 
It Clon. That bY will beſt know by taking m nee 
y [She ſtands on Board |= Don't be afraid; but 
5 hold out your Hand. take off the Spark from Your _ 
Fi Finger : From gur Shoulder : From your Foot? 
le From your Noſe :- and to gonclude all, "my - 
at Eupdroſyne; let me. falute you in that Situation ; —IAduüt 


you fee we endeayour | in vain. at Me Our Lips“ cannot 
8 touch,” repelled, as it Were by the irreſiſtiple Force of < 
0 electrical Fi ire. : | 
- Eupbraſ. Well! were it not for ingpertinbits!" it 
1 would be impoſſible for a Perſon to gain Belief of ſuch 
I Things: J could neyer have thought of a Perſon's 1 — 
ill on Fire without knowing it; of that Fire could have 
. deen extracted from every Fart, Without any more Sen- 
«A fation than the Touthing of a Pin's Point. | 
Cleon. Theſe wonderful Difcoyeries are all TY Miolerir | 
Date, The Gentleman is now living, who firſt acci- 
dentally difcovered the prodigious Tnereaſe of Fo oree, by. 
Means of the awated Phial, and of Courſe; was "the firſt 
who ſuſtained that very great Shock. He paid for the 
Diſcovery indeed, by the Privation” of his Senſes for 
ſome Time. This as the celebrated Mr. Maſchenbroth, 
roſe” 'of Philofophy at Leyden ; ; and indeed,” this is_ 
the Foundation of moſt of the Improvements | and great 
Miſcoverits, that Fave been made in Electricity to "this 
Tt I hall take” an ä ef thewing * 
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at another Time, that the electrical Viztue will go through 
any Number of Perſons, communicating with each 

other, and give them a Shock at the ſame Inſtant of 

Time; but at preſent, we ſhall try the Experiment in a 

Jeſs Circuit, i. e. only you, myſelf, and your little 

Lap-dog, Chloe, between us both. _ 

F uphroſ. How can you be ſo cruel, dear Cleonicus, 25 
to think of my little CH The pretty, tender 
Creature will be at leaſt frightened out of its Wits, if 
not expire with the Shock. Pray, let me beg the dear 
little Creature off _ | 5 
Clean. By no Means, my Eupbroſyns, Chloe muſt not 
be excuſed; if ſhe dies, it will be in her Miſtreſs's 
Arms; and where can ſhe make hex Exit with more 
Satisfaction ?!—— But I only joke with you, it will not 
do her the leaſt Harm. It may make her yelp perhaps, 
and that will be all. | 5 
Eupbroſ. 1 can't ſay but I'm more afraid of my little 
Chloe than I am of myſelf, However, ſhe ſhall know for 
once what it is to be electrthed. —And. here ſhe is; but 
pray, let me hold her faſt in my Arm. 5 

Clzon. That you may do, and with the other Hand, 
take hold of the Chain, which hangs from the Phial, and 
let me, with one Hand, take hold of Chloe's Foot, and 
with the other, I ſhall take off a Spark, when the Bottle 

is charged. Are you ready? 5 "20 
 Euphrof. I. am——You may touch off the Spark as 
pon as you pleaſe. Heavens! ſhe's gone, and I'm 
afraid has broke. her Neck in the Fall. Poor, little 
Creature! how it cried out [I can aſſure you 
I. was almoſt ready to ſtumble myſelf, for the Shock 
wus greater now than before. For the future, you muſt 
excuſe. both. me and. my Chloe from any ſuch Kind of 
Experiments; for we ſhall both r er. this as long 
f ĩ˙ , OH, 
.  Cleon. What would yow ſay, if you were to ſee your 
favourite Linnet ſtruck dead with the Shock? 
. Euphroſ. © I would not fee it, nor ſuffer it for the 
World. This Electricity, I'm afraid, will prove 2 
terrible Affair my poor little Dog and Birds. Why 
mould you take Delight in ſuch cruel Experi FOR 
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Cleon. Were it not for them, Mankind would not be 
informed how far the Power of Nature could operate, 
and conſequently, in many Caſes, what could, or could 
not be done. Nay, the Life of a Bird, or a Mouſe, 
might probably ſave that of a Man, and therefore the 
Experiments tend rather to a good than a bad End; 
7 though in Appearance they ſeem incompatible with our 
; . Reaton, and more delicate Paſſions, Accordingly there- 
b fore, I have prepared this little Titmouſe to be a ſubſtitute 
. Victim for your Linnet, and you muſt not flinch to ſee 

it ſacrificed on this Altar by electrical Fire. I ſhall 


t call my Servant in to be the Executioner. - Here, 
f Jobn, take this Bird, with a Chain about its Leg, and 
F4 when I ſpeak, bring its Head within z of an Inch of the 
ö Conductor. „„ | 

8 * Ves, Sir, I am ready to obey your Com- 
| mands. „ | 

1 Cleon. Gently now bring its Head to the Phial. 

oy John. The Bird's dead, b my Soul! rd © 
1 Euphraſ. Poor Creature! It is dead, indeed! How 


ſudden a Death is this! What a violent Stroke it mult 
, be on the Head of that little Creature to deprive it of 


oh Life in an Inſtant! But theſe Scenes are fo affecting, 
Bet [ could wiſh to have them changed for Experiments 
te Xo Rk: 

Clan. Well! I ſhall entertain you now with a few 
4 others which are more innocent and leſs offenſive. 


You ſee I take this crooked Wire, and hang it to the 
Conductor with a Weight at the Bottom to keep it 
Ready, and on the ſharp Point at Top I place this lon 

Piece of Brafs, nicely balanced with a Ball at each End, 
ſo as to move very freely.— This braſs Fly is now elgc- 
trified, and when any non- electric Body is applied to it, 
it will appear to be attracted this Way and that, and 
may be carried round as often as you pleaſe. Thus my 
Finger held near it brings it immediately ſo near, as to 


other Side, and the braſs. Ball follows it; in Mort, my 
Finger ſeems to attract it, as the | Load-ſtone does the 
| agree e, 9 Þ 
upbroſ. This is really. a very pre —— 
And now you ſpeak of the Magnetic Needle, 1 . 


diſcharge its Fire with a Snap. I take my Finger on the 
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be glad if you would ſatisfy my Curioſity in one Parti. 


_ electrified, as when not. 


cular ; that is, to let me ſee, if the Magnetie Virtue is Aon 
affected by this electrical Matter, or if the Needle be on 
attracted by the Load-ſtone in the fame Manner, when had 


Cleon. You will fee this Matter determined by Experi- Fluit 


ment. I have a Needle at Hand for that Purpoſe. —— pe rfc 


1 éplaee it on the Point of the Wire. — Though it is now from 
elecbrified ſtrongly, yet it obſerves its former Poſition. befor 
apply the other End of the Load- ſtone, and it is Drop 
repelled. ——On removing it, it returns again to its Va- and 
ration. approach the Magnet, and it is attracted ;- WW chang 
IJ remove the Magnet, and it returns to its former Poſition, Finge 
l apply the other End of the Load-ſtone, and it is and tl 
repelled. On removing it, it returns again to its Va- the $ 
riation as before, In ſhort, the Needle, like the Pieces of thi 
of Braſs, is attracted by every nons electric Body, but re- ¶ you p 
pelled by the Magnet on. 3 Eu 
Euphroſ. I am now fully convinced, that thoſe two WW And 
wonderful Powers do not interfere with each other, or that if 
hinder each others Operation. Pray, how does the elec- een 
trean 


trical Virtue affect the Motion of Fluids? 


Chon. In a very Curious Manner, in three Reſpeds, Cleg 


' Firſt, it alters the Direction of the Motion. 2dly, It BY Blood, 


accelerates, or increaſes the Motion. And 3dly, It ren- WI be acc 


ders the Fluid luminous, or gives it the Appearance of WF Diſtanc 


Fire itſelf. | geon f 


Euphroſ. Nack Experiments as theſe greatly delight me, pourſel 


and I hope will not be very troubleſome to yourſelf. Eupl 


Cleon.. Not in the leaſt, my Euphroſj me We have al- nor am 
ways Inſtruments ready at Hand to exhibit theſe Appear” WF this Ex 


_ ances. —With this braſs Syringe, ' and Pipe at the End tried or 
With a ſmall Bore, I ſhall make a very fine Stream ot Truth 


2 


Water, which, by the Force of the Piſton, flies to a great and the 


Diſtance.— At the ſame Time, take you this glaſs Tube BY me how 
in your Hand, and when you ſee the flender Stream, gie Clean, 


it a Stroke or two with your Glove, and hold it near to the Sy, 


mn 
* 


1 
1% 


agdeed ! And on applying the Tube, I fee how cu- 


the Stream, and you will ſee the Stream immediately at- (utter. 
tracted by it, and bent conſiderably out. of its firſt Di- fore the 
rechon towards the Tube. 7 we When z. 
Eupbroſ. I am ready with the Glaſs, and will obſer'c Wil Stream d 
your Direftions,——lt is a very fine Vein of Water, : tle. Con 


the Wat 


riouſly it is attracted thereby; and from going * 
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is WM along the Room, it is bent ſo as to beſprinkle the Glaſs 
be on the Side of it. 
hen had I not proved the Fact. 

icon. The Experiment to prove the Acceleration of 
eri- Fluids by Electricity, will equally pleaſe you. 
— performed by this ſmall Capillary Syphon, which hangs 


10W from a ſmall Bucket of Water on the Conductor, which 
ion. before it is electrified carries off the Water by a gentle 


t is W Dropping only ;—but, on the Globe's being excited, 


Va- and the Water electrified, the Dropping of the Syphon is 


any changed into a continual Stream. On. applying my 


tion. Finger to the Conductor, the Electricity is interrupted, 


it is and the Syphen again only drops. My Finger taken away, 


Va- the Syphon runs a Stream, and theſe alternate Operations 


ces of the Syphon are repeated as ſuddenly, and as often as 

t re- you pleaſe. | | 

Euphroſ. This Experiment is very wonderful indeed! 

two WI And from what I ſee here, I ſhould be induced to believe, 

, Of that if a Perſon was to be let Blood, and at the ſame Time 

elec- WM <lectrified, it would have a conſiderable Effect upon the 
| dtream of Blood iſſuing from his Arm. 


eds. Clean. Indeed it would! The fine Vein of effluent 


> 


PH Blood, as ſoon as the Perſon becomes electrified, would 
ren- be accelerated and conſequently be thrown to a greater 
e of Wl Diſtance? and, if you chuſe it, my Euphroſyne, the Sur- 
| geon ſhall be called in, and the Experiment tried upon 

t me, Wl jourſelf. | : Ro | | 
e Indeed, not I! My Curioſity is not ſo great, 

e al- for am I fo much a Friend to Phleuotomy, as to ſuffer 
pear- Wil tiis Experiment: And indeed ! rather than it ſhould be 
End tried on any Perſon, I had rather take your Word for the 
m of WF [ruth of it, as I fee there is ſo much Reaſon to believe; 
and therefore proceed to your next Experiment, and ſhew 
me how the Water is changed into Fire. | 
Clean. This I ſhall do by the very ſame Experiment of 

the Syphon as before; only I now put to che Window- 
hutters.——The Room is made dark, and you obſerve be- 
'ore the Globe is moved, the Water only drops.from the 
V9; but the Globe being excited, you ſee a fiery 
'tream deſcend from the Syphon. My Finger placed on 
tne, Conductor, the Stream diſappears. When removed 
de Water deſcends in the Appearance of | Fire” a un. 
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Moreover, if I apply my Finger to the Surface of the 
Water, in the Bucket, it yields an Eruption of electrical 
Fire with the uſual Exploſion. 5 88 | 
EFuphreſ. This is a ſtrange Kind of Philoſophy, indeed 
[| Sure no other Art could produce Fire from Water! twa 
Elements fo oppoſite to each other in their Nature, and yet 
ſo intimately connected in theſe Experiments, 
#1 Cleon. All the Works of Nature are wonderful; and 
= | what renders many of them not ſo is only their being the 
—_—_  -: common Objects of our Senſes.—But I open the Win- 
: dos again to ſhew you another Experiment. You 
ſee here a-ſmall Apparatus of three Belts, with two Clap- 
pers between them. 
Peal by Electricity. 
Euphroſ. Vou know how fond I am of Muſic | but the 
Ringing of Bells by Electricity is what I have never yet ſo 
much 2s heard of, Pra „how is this effected ? 
Cleon. Theſe three Bells, you fee, hang from the ftrait 
Piece of Braſs ; the two at the Ends are ſuſpended by ſmall 
braſs Chains; but that in the Middle by a ſilken String, 
From the Centre of this Bell, you obſerve a Chain goes 
down to the Table; and laſtly, the two ſmall Clappers, 
between the Bells, are each ſuſpended by a filken String. 
 .  Eupbroſ: This is a pretty Kind of electrified Belfry 
enough! and I partly fee the Reaſon of this nice Diſpo- 
ſition of the Bells and the Clappers ; for as it hangs to the 
5 Conductor, the Electricity is conducted to the two ex- 
> treme Bells, by Means of the Chain. Theſe, being 
thoroughly dle&rified,” will attract the Clappers, and 
communicate their Electricity to them: Theſe Clappers 
being ſuſpended by ſilken Strings, it cannot go off by them ; 
the Conſequence of which is, they will be repelled from the 
outmoſt Bells, and be made to ſtrike againſt the Middle 
one; from whence it will run off to the Table, by the 
Chain. which hangs from it: The Clappers taying this | 
Means, diſcharged their eng wil be again Attracted 
by, and ſtrike the two extreme Bells, and being thus al- 
ternately attracted and repelled, they muſt neceſſarily ftrike 
and ring the Bells. t 
Clean. You underſtand the Theory of this new Kind of 
Campanaligia very well; and you inay obſerve, that, if 
there were ever ſo many of theſe Bells, they require but 
4 „k! 


* 


Theſe will afford you a pretty 


fonyinced of by Experiment. . 
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one Man to ring them all, wiz. the Man at the Wheel; 


for no -ſooner does he turn the Wheel, than the Clappers 


are all in Motion, and you hear the Muſic of the Bells. 
If I put my Finger on the Conductor, the Clappers 
all ſtop at once, and you hear no more of the Sound. 


The Moment I remove my Finger, the Clappers go, and 


the Bells are ringing again. I put to the Window- 
ſhutters, - and the Strokes of the Clappers are attended 
with Exploſions of Fire.—I place my Finger on the Con- 
ductor, and the Fire is no longer ſeen, nor the Sound 


heard. Again, I take off my Finger, and the Flaſhings 


appear, and the Tinkling of the Bells returns as before. 
Euphroſ. On my Word, Cleonicus, if Jou were to ſhew 

theſe Experiments in ſome Countries, with a Black Rod in 

your Hand, and a three-cornered Cap, and a ruſty furred 


Gown, they would certainly take you for a Conjurer, and 


believe you had the Art of dealing with the Devil, beyond 
even Sydrophel himſelf; for they could not poſſibly believe 


ſuch Things were to be done by the Power of Nature, as 


you now ſhew by this ſmall Machine, 
Cleon. I don't know but what you ſay may be true 
enough. It is one of the miſerable Effects of Ignorance, 


to be amazed at every Thing that is not common, and to 


wonder at Nothing that is. Every wiſe Man knows, that 
the Powers of Nature proceed from, and are eſtabliſned 
by a Being, all- powerful, and infinitely good; but igno- 


rant People abſurdly imagine, that ſome Things are above 


the Power of Nature, that is, of God himſelt, and there- 
tore muſt ' be performed = the Devil, and his ſuppoſed 
Agents here, But thoſe Notions, as Hey are equally ab- 
ſurd, ridiculous, and impious, can only be entertained by 
People devoid of Reaſon on the one, Hand, and pretended 
to by Knaves and Villains on the other. — But to return: 'I 


muſt ſhew you a few more Experiments to make you ſtill 


more acquainted with the Nature of this wonderful Power, 
one of which ſhall conclude the preſent Hour, and the 
other be deferred to another time... | 

This Experiment, my Zuphrofyne, will farther convince 
you, that Electricity is Fire; for it will actually kindle the 
Spirits of Wine, and ſet Fire to Gun-powder itſelf, as 


well as the common Match; as you may be inoffenſively 


* 4 | „ Eupbreſ. 
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”  *Eupbroſ. You fill talk of terrible Things. If theſs 
Kind of Firings are to be made by Experiment, I muſt 
beg of you to perform them yourſelf ; it will be ſufficient 
for mie to have Preſence of Mind enough fo ſee them only ; 
for I have no Notion of this Kind of el<rical Fire-arms. 


Queen. Don't put yourſelf into any Conſternation; they 


cannot do any Harm to you, or me, as we have now found, 
by Experience, a very innocent Method of ſetting Fire to 
the Spirit, or Powder, without ſo much as a Shock. 
Eupbroſ. Pray, let me know your Method of Procedure 
before-hand, that I'miay be a little upon my Guard, in Cafe 
there ſhould be Occaſion. SE | | 
Clean. There have been uſually two Methods of pro- 
05 this Effect: The firſt is as follows. From the 
nd of the Electrified Conductor, let a braſs Ball be 


ſuſpended by a ſmall Chain, four or five Inches long; 


then. while the Globe is' in Motion, ſome heated Spirit 
in a Spoon is held under the Ball, very near it; the riſing 
Funie is Tet on Fire by the Spark coming out of the Ball. 
This has been called the firing of Spirit by the attractive 
Power of Electricity. The ſecond Method is, by 
tting the Handle of 
nd of the Conductor, and the heated Spirit put into it, 
_ and; thus 8 and then a Perſon not 5 
Applying his Finger near to the Spoon, the Spirit wi 
p Nes from the Flange ariſing om the i fg Explo- 
© Hon between the Spirit and Finger; and in this Caſe, it 
is ſaid to be fired by the repulſeve Pawer of Electricity. 
„This Method of firing Spirits is. alſo otherwiſe performed 
thus. A Perſon ſtands on a Cake of Bees-wax, or Rolin, 
holding a Chain from the charged Phial in one Hand, 
and a Spoon with heated Spirit in the other; then any 
non-eleEtric Perſon, approaching his Finger near the 
"luid, ſets it on Fire as beſore. In the fame Manner, if 
inſtead of Spirit of Wine, ſome Gun- powder be taken, 
and placed in the Spoon, mixed with a little Camphor, 
and then heated, the Fumes ariſing from the Camphor 
Will be fired, and communicate that Fire to the Powder, 
_ which will then flaſh away, without any Exploſion 3 but in 
theſe” Methods of Fred) $ous the Perſons concerned ſufter 
the uſual Shock; but Experience has taught us a more 
- gaſy Way of producing the ſame Effect, and which you 
1 a : 5 7 / 2 n 70 your- 
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yourſelf might try as in offenſively, as you can apply your 
Finger to common Water, : 
Euphraſ. I ſhall take your Word for that; and beg to 
be a Spectator only in all Caſes, where Fire is concerned ; 
as you know it to be fo eaſy, you will oblige me with the 
Experiment yourſelf. 5 7 1 
Chon. That I will readily do, and ſhall premiſe to you 
one Experiment, by Way of Introduttion.——Yow ob- 
ſerve this Piece of Iron-wire, bent in the Form of a 
Curve, with a braſs Ball at each End,———Alfo you will 
remember, that I obſerved' to you, the electrical Fluid, 
when it proceeds from the Conductor, takes a Circuit to 
it again, by the neareſt Way it can.—If therefore I apply 
one Ball of the Wire to the charged Phial, the Fluid, will 
circulate or be conveyed through the Wire to the Conductor 
again, without touching me that holds it, the Wire 
being the ſhorteſt Way, —and the Flaſh of Light this 
Way, you obſerve, ſo great, as to reſemble Lightning 
itſel. Therefore, I take the Spoon, with — | 
Spirit, and place it in the End of the Conductor Then 
I bring the charged Phial near to the End, and placing:one+ 
Ball of the Wire againſt the Phial, and approaching the 
other towards the Spirit, —you obſerye a great F laſh, at- 
tended with an Exploſion, which kindles the Spirit, with- 
out having the leaſt Effect on myſelf. © 7 4 
Euphroſ. A ſurprizing Effect this, indeed]! The Ex- 
plofion was fo fierce and loud, that it e. made me leap; 
and innocent as it may be in itſelf, it will ſtill make me 
unwilling to experiment it, by Reaſon of its very ſudden 
and fierce Effeck.. Pray, let me aſk you one Queſtion, 
Have not any of you Philoſophers thought of x Method 
of making this electrical Fire ſubſervient to any Purpoſes 
in the Art of War? For, if you could ſet Fire to Pow- - 
der, as eaſy as you do to Spirits, would it not ſupply the 
Place of Locks to your Guns? © 8 | 
Cleon. The Queſtion you aſk is very pertinent; and 
Ways might be found, by Means of a Fhial and glaſs 
Tube only, of diſcharging Guns and Cannon in the Field 
of Battle; but nothing will prove ſo convenient as the 
F. ire-lock and the Match: However, there is a Pleaſure in 
knowing what may be done, though it may not always be 
the beſt Method for Pracees. 
e „„ 125 8 1 f : DIALOGUE 
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DIALOGUE vn. 
The Experiments on ELECTRICITY: continued. 


E uphroſyne. 5 
I Long'd for the Return of this Evening, when you 


promiſed to ſhew the very Eſſence, as it were, of 
Jectricity itſelf. Pray, in what Manner do you propoſe to 


proceed in demonſtrating this ? 
Cleon. For this Purpoſe, my Euphroſyne, it will be 


neceſlary, firſt of all, to make a Vacuum, by taking the 


Air from under a tall Glaſs Receiver, placed on an Air- 


Pump, which, you ſee, I haye here provided for this In- 


_ tention, On the Top of the Receiver you obſerve a Cork 
' ſealed on with Wax, through which goes an Iron-wire, 


Form of a Ring, on the Outſide aboye it. To this, the 


about 3 or 4 Inches below the Cork, and turned in the 


Chain, which comes from the charged Phial, is hung, 
and conveys the Electricity to the Vacuum within the Glaſs, 


vchich, when the Window-ſhutters axe cloſe, will be evident 


enough to your Sight. 

Euphreſ. I am impatient to ſee this Experiment, —|l 
have ſhut up the Windows, and made the Room dark. — 
The Chain is hung on the Glaſs.— And now, Cleonicus, 
let the Boy turn the Wheel, while I attend to view the 
Effect. But Heavens | What do I ſee ?!— Not Fire 


of the common Sort, but ſomewhat like Milk or Cream, 


deſcending in a. copious Stream from the Point of the 


Wire.—lt fills the whole Glaſs, but with a ſurprizing 


Kind of material Light, which I can ſcarcely call Fire.— 
It is quite different in Quantity, Quality, and every other 
Circumſtance, in which it appeared to me before. 2 


Cleon, This plainly ſhews, that the Matter of Electricity 


is not that very fine, or ſubtle, æthereal Medium, as 
many are fond of ſuppoſing it to be. lt appears very 
plainly of a thick, grois Sort of Matter, of a fluid Nature, 


and is rendered luminous by a Vacuum, and Want of 


common Light. — That it is the real Matter of Electrieity 


is evident, by laying my Finger on the Conductor; for 


then it runs all off on. myſelf, and you obſerve it no 


longer in the Receiver, —— When I takg off my F ig 
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it ruſhes again from the Wire into the Receiver, and fills 
it with a luminous Fluid. — The Light, however, is but 
very weak, as it is not perceptible in common Daylight. 
—lt alſo depends upon a Vacuum, or Air extremely rare- 
hed ; for if 1 let the Air into the Receiver, it makes little or 
no Appearance, even in the dark, as you obſerve, _ 
Euphroſ. All theſe Particulars I cannot but ſee with 
the higheſt Satisfaction, as they convey freſh Ideas to the 
Mind of ſuch Things as I could never otherways have 
known, Indeed ! in this View of it, it appears of a very 
roſs Conſiſtence, as if it were Particles of Fire, Air, 
dulphur, and other Parts of Bodies, mixed together in 
one luminous Fluid, Pray, what have I further to obſerve 
peculiar to this Matter? | | 985 
Cleon. One thing is very extraordinary; viz. that, 
whereas all Objects appear coloured, when viewed through 
a Priſm in common Light, the Light of Electricity affords 
no Colours at all.— For your own Satisfaction, take this 
Priſm, and view it. | 1 10 
Euphroſ. I will, ——lIt appears to me no otherwiſe 
through the Priſm than without. I ſee nothing of any dif- 
ferent Colours of Light, and am fully ſatisfied, as to this 


Particular.—Have I any further Uſe of the Priſm ? 


Cleon, No; but there is another Method of ſhewing 
this Phænomenon ſtill in greater Perfection, by making 
a more perfect Vacuum than can be made by the Air-pump ; 
the Apparatus of which I ſhall now proceed to deſcribe 
to you, having firſt opened the Windows, that you may 
ſee it —On this tall g ties of Wood, you obſerve two 
Cups of Glaſs, p: y filled with Mercurys, in which are im- 
merſed the two Ends of a long incurvated Glaſs-tube, in 
ped Part whereof the Quickſilyer riſes, above that in the 
Baſon, to the Height of about 30 Inches; and all the in- 
ternal Part of th Tube, aboye tlie 8 is a Vacuum 
4 a Space, as void of Air, as can be made, perhaps, by 


ce 
Art. The Manner of making which, you will be hereafter 


ore particularly taught; at preſent I move the electrical 
Machine to the Side of the Boon, under the Frame, and 
1 will * when it is as Rec dure perfect 
of fr d Motion of Electricity will appear. 
Mm g 
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Euphro. Then J will put the Window-ſhutters cloſe. 


for I long to ſee the curious Phænomenon you ſpeak of. 


— The Room is now dark; therefore haſte, Cleonicus, and 


ſhew the wondrous Spectacle. LE 
Cleon. I am ready.—TI lay a Wire from the Conductor 
to the Mercury, in one of the Glaſſes, which conducts 
the Electricity to the Fube.— The Globe is whirl'd round, 
and behold ! How quick the Lightning flies from the 
Mercury into the Vacuum of the Tube !—In that, how 
ſtrong, how vivid, how ſenſibly, and how quick it moves 
through that long Space of the Tube !/—Aſcending in one 
Part, running over the Top, and down the other Leg of 
the Tube, in an apparent Rivulet of Fire. When [ 
put my Finger on the Conductor, to intercept the Fluid, 
it flows no longer in the Tube. My Finger removed, 
the Torrent of Fire ruſhes on, as before, with an unequal, 
undulating Kind of Motion. | 


OO —ͤů ů— 


Euphroſ. Such a wonderful Appearance of electrical 


Fire, or rather of a luminous Fluid, exceeds every Thing 
J could have thought, or expected; the Motion of it is 
unſpeakably quick, and yet ſenſible at the ſame Time. 
J prefume it appears thus in the Tube, as being con- 
fined in Glaſs, tranſmitted firſt from the Mercury on one 
Side to the Vacuum, and from thence to the Mercury on 
the other, from which it is conducted into the ſurrounding 
Air. WE eee e . 

 Cleon. 4 judge very rightly, Siſter. Nothing but a 
Glaſs, or offer electric Tube, could confine the electric 
Fluid; but the Velocity of Motion in this Experiment 
vou cannot really obſerve. "That is too great to be ſenſible 
at. the Niftance of many Miles, as has been found by re- 
5 made with an electrical Machine on 
the Top of Shieter's-hill, and a Chain- Conductor, ſuſ- 
pended by ſilken Strings, on the Road on either Side 
of the Hill, from one End to the other, more than 2 Miles, 
The Token was given oy firing of a Gun, but the Elec- 
tricity was found at the End of the Chain, as ſoon as the 
Light from the Fire; ard, indeed, it is a Queſtion with 
many judicious People, if there be much Difference 
betyreen the Velocity of Electricity, and that of Light 
irlelf; and therefore were a Chain fuſpended round 
the Globe of the Earth, the Time which the Electrical 


Fluid 
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Fluid would take to run through it, would probably be ; 4 | 
eee A th + Os Wh > Fi 
n uphroſ. Well, Theſe are unaccountable Facts to me; 1 
1 but do not all theſe Appeatances incline People to 1 „ 

believe, that there is a great Sinilitude between Electricity : 18 
r and Lightning? It would appear to me to be almoſt the | 1 
1 flame Lhing; but that the Force of Lightning is ſo much in 
Y ſuperior in its Effects to that of Electricity; for Light- 1 1 
e ning will kill a Man, rend Irees, and melt Metals ; but 1 
7X I have heard nothing more of Electricity, than of its | 
S f killing a ſmall Bird, and the like. 5 
C Uileon. Becauſe you have not yet been told of the greateſt 
f Effects of Electricity, which has killed a Man, as effec- i 
[ tually as a Bird. 1 5 5 1 
s Euphroſ. Indeed! Pray, how did this terrible Cataſ- {1 
5 trophe happen? | ” 14 
2 Cleon. I will give a ſhort Account of it. After 11 

obſerving the Phænomena of Electricity, People were [84 
| loon induced to enquire what Relation there was between 1 
4 that and Lightning, and to imagine, that what they had nt 
$ obſerved of poſitive and negative Electricity, among 1 
2 ſeveral Bodies on the Surface of the Earth, might lke- 1 
9 wiſe obtain, in ſome Meaſure, between the Clouds in the 1 
e Heavens, i. e. the Clouds m ght be electrified - ſome of = 
n them .. poſitively, and, others negatively; fo that thole By | 
8 which are charged with a greater Quantity of this elec- 1 

trical Matter Would, upon meeting with others chat con- 1 
2 tained à leis, diſcharge their Overplus with ſo much 1 
0 Violence and Explolion, as to cauſe the Lightning: and i 
Thunder wkich we ſec and hear. From hence they con- 8 1 
le eluded, there was great Reaſon to ſuppoſe, that the Air 1 
2 was filled with this electrical Fluid, and that of Courſe, 8 1 
* they could contrive to find by Experiment the Reality of 1 41 
8 ſuch a Thing. The flying of a Kite was looked upon 1 
e 3s the beſt Expedient for this Purpoſe, which accordingly 1 
5, was tried by ſeyeral Gentlemen Abroad with great QuUCCESs ; | 1 
7 tor inſtead of holding the long Line hy a Packthread, as Bi 
3; uſual, they tied on two or three Yards of à ſilken String, 1 
4 near the End, which they held in their Hands. This pre- . 
0 vented the Electricity from coming to the Perſon who di- 1 
ht rected the Kite At the Place where the Silk was tied en #484 
- to the Hempen- cord, there deſcended a Fare 1 
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the ſame Phial at the End of it, ufually applied to the 
Conductor; now, by this Means, it was certain, as the 
Kite was a non- electric Body, and the String by which it 
was flown, they would certainly convey the Electricity in 
the Air to the Phial, which would be found by applying 
the Finger, or any other Object to it, as l Which 
accordingly ſucceeded, and at ſometimes to almoſt a dan- 
gerous Degree. \ fe Ps . 1 
Euphroſ. Well! this was 2 the Thing to a 
reat Height indeed! The Story of Prometheus's ſtealing 
Fire from Heaven was but a well-known Fable ; but the 
modern Philoſophers have it ſeems, realized it. They 
make nothing to deprive ove of his Artillery, and that 
which was thought to be a Miracle in Elfha's Time, 
is now but the common Amuſement of the Virtusſ. 
— They not only call Fire from Heaven; but take it 
without aſking, whenever they pleaſe. —Such Exploits 
far exceed any Thing Antiquity has to boaſt of.—I ſhould 
be extremely afraid to try any of theſe celeſtial Experiments; 
but yet, methinks, I long to ſee ſomething! of the Nature 
and Manner of it. ö : 
Cleon. I will take care to gratify you in this Reſpect 
very ſoon, by taking you to a Gentleman's Houſe, who 
has a proper Apparatus for that Purpoſe, and will be 
extremely pleaſed with an Opportunity to fatisfy your 
Curioſity, in a moſt entertaining and innocent Manner. 
Through an open Window, in the uppermoſt Room of 
his Houſe, a large Pole is ſuſpended on filken Strings 
within the Room, and duly balanced; fo that a tall iron 
Rod, -fixed- in the extreme- Part without, and aſcending 
above the Height of the Houſe, ſhall not be able by the 
Force of Wind, or otherwiſe, to turn the Pole about. 
From the inmoſt End of this Pole, a Chain, on filken 
Strings, is carried down the Stairs to the lowermoſt Part 
of the Houſe, - where is placed the uſual Apparatus of 
electrical Inſtruments. As the iron Rod on the outmoſt 
End of the Pole is the higheſt Object in the Air, the 
electrical Fluid, when it abounds in. the Clouds, and in 
the Air, will naturally flow to the Top of the Rod; 
ſrom thence-be conducted to the Apparatus below, where 
the Phial communicates the Electricity by a Snap. —— 
Where you will ſee the Leaf-Gold, and. other light Bodies, 


: attracted 


- 5 - 
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attracted and repelled.—Y ou will alſo hear the Bells ring 
on a ſudden, as if by Enchantment ; and by Means df 
two very light Balls, fuſpended by flaxen Threads, you 
will ſee his curious Method of knowing whether the 
Electricity is from a Cloud electrified poſitively, or nega- 
tively :—And whether it be aſcending into the Air, or de- 
ſcending thence to the Earth. Theſe Things may poſſi- 
bly ſalute your Eyes and Ears, at the fame Time you ate 
fitting with him at the Tea- Table. 1 

Euphreſ. Nothing would be ſo agreeable to me as ſuch 
2 Piece of Scenery as this. —How poor and low muſt all 
vulgar Amuſements be, when compared to this One 


would think ſuch a Gentleman would have all the World 


to viſit him; for my own Part, I ſhould think it an 
Entertainment for Angels, rather than for Men.—T am 
amazed when I think every Gentleman of Fortune has not 
ſuch an Apparatus in his Houle. . 1 
Clean. It is not ſo much to be wondered at as you 
imagine. Tis eaſy to aſſign ſeveral Reafons why they 
have not.— The firſt is, that every Gentleman's Houſe is 
not properly ſituated for this Purpoſe ; for ſuch a Houſe 
ought to be the higheſt in the Place, or diſtant from any 
other. Secondly, ſuch an extraordinary Entertainment 
would lay him under an Obligation (as you obferve) of 


having more of his Neighbours Company than he would, 
at all Times chuſe. And laſtly, another Reaſon is, that 


Gentlemen of Fortune have net always the Felicity of a 


Philoſophical Taſte ; though the Expence or Trouble of 


erecting fuch an Apparatus would be next to Nothing, 


when compared with the Sums of Money they other-wayx 


expend to ho Purpoſe. We live too late in the Day for 


my Enterprizes of this Kind. Had this Thing been 


known 50 Years ago, there had then been doubtleſs fifty 
of theſe Apparatuſes to one we find now.. 
Euphroſ. I fear there is but too much Truth in what 


you ſay. But I am impatient to hear more of the Fate of 


that Phitoſopher, whom you juſt now faid was killed by this 


Fire from Heaven, Pray, what was his Name, and how 
brody ma a 7 We cnn 
Cleon. This unhappy Perſon was the ingentons and 


induſtrious Profteflor Richman,” at "Peterſburg, who loſt 
bis. Life by an electrical Stroke, or Shock, on the” 6th 


of 
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Auguſt, 1753s as he was obſerving, with Mr. Sofolrtv, 
{prove 5 the Royal Academy . 5 the Effects of 

lectricity upon his Grnomon, or Elefrometer; during a 
Thunder-ſtorm. Mr. Secolow:faw a Globe of blue Fire, 
as big as his Fiſt, jump from the Rod of the Apparatus 
towards the Forehead of Profeſſor Richman, which was 
at that Inftant about a Foot diſtant from the Rod, It 
was attended with a Report, as loud as that of a Piſtol ; 
and he fell down inſtantly dead. His Apparatus was 
perfectly inſulated (or ſuſpended}, by filken Strings, and 
bad no Communication with the Earth; by which Means, 
the great Quantity of electrical Fluid, with which the 


.Saying, . Happy. are they whom other Folks Harms make 
tovary... We know the Rock on Which he ſplit; and 
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is good Reaſon to believe, from undoubted Teſtimony, 
that many conſiderable, Effects in Medicine and Surgery 
have been produced by it. * One Gentleman in parti- 
cular has publiſhed à large Account of Cures performed 
this Way, and ſome of them very extraordinary 
One Thing is worth obſerving, that a new. Method of 
practiſing Phyſtc, by a Kind of electrical Inſpiration, has 
proved, upon Lrial, unſucceſsful,. to the great Diſap- 
pointment and Mor tification of, the Beau, 228 For 
fill, alas! the Beaus and Belles are obliged to have 
Recourſe to the groſſer Methods of Evacuation, by Doſes, 
as other Folk do. And now, my Euphroſyne, I think 
| have pretty well done with; the Subject ot Electricity; 
having ſhewn you ſuch Experiments as I judged moſt 
proper to give you an Idea of the Nature and Genius of 
this ſtrange aud ſurprizing Power. There are innu- 
merable others, with which you may entertain- yourſelf; 
either by. reading, or pract ſing them on the Macbine, 
is you think proper, at your leiſure Hours: What fur- 
ther may be done in Electricity, mult be left. to the Diſ- 
covery of future Experiments. | . 


as 


* 


. 


"DIX LOG U*E* THE 
Of the Nature, Conſtruction, and Uſe of the 
BAROMH ETER. 9 

re lag IPs npbroſynè. gn . 
A I am engaged to ſpend the Evening Abroad, I 
„ ſhall be glad to attend your ph:loſophical Expli- 
cations this Morning, Cleonicus, if it ſuĩts you. 
Clean. Nothing can be more agreeable. The Morning 


is the prime Time of the Day for ſuch Purpoſes; but 
Buſineſs, which is the Baſis of. Life, obliges us. to apply 


it other-ways, and Leifure only recommends the Even- 
nz, when ſomething ſeems wanting to recruit and exhi- 


lerate the Spirits, languiſhing with the Labour of the Day. 
01. I. 15.5. Kin 30. (67 0 Hence 


1 7 5 * hs. 


— 


* Mr. Lowet, of Vorceſter. 
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Hence thoſe incredible Numbers we every Night obſerve 
erouding the Theatres of Plays, Operas, and Oratorio:, 
for a few Hours Amuſement to the Senſes; and thoſe, 
generally ſpeaking, low enough too; while few attend to 
Tefſons on the Sciences, and the noble Reſearches of 
Philoſophy.—— The Morning is fine, and we ſhall, with 
Pleaſure, fee what we are about. I ſhall therefore take 
this Opportunity to explain to you ſome of the moſt 
obſervable Properties of the Air, which yet remain to be 
conſidered, how far we may reduce them to Uſe in real 
Life, and exemplify the ſame by proper Inſtruments and 
Experiments. 5 | 

Euphroſ. This will afford me the higheſt, Pleaſure. 
But, what are we to begin with? © | 

Clem. The W ELGHT of the Air is the moſt important 
Property thereof, every Way conſidered. The whole 
Frame and State of Nature are intereſted in it; and 
particularly the Life and Health of Animals, and Plants. 
Then the variable HEAT and CoLD of the Air will 
demand our | Regard on many Accounts; and, in the 
laſt Place, we ſhall find it our Intereſt to advert on the 
different Degrees of the MoisTuUrE and DRYNEss of the 
Air. The Weight of the Air we fhall illuſtrate by the 
BAROMETER ; the Heat and Cold by the THER MonE- 
TER; and the Moiſture and Dryneſs by the Hycro- 
METER. _ 8 r 

Euphroſ. In what particular Caſes does the Weight of 
the Air moſt affect us? Ps 

Clton. By its very conſiderable Preffure on the Syſtem 
of Animal Fibres, it gives them their proper Tenſion ot 
Tone; or, to uſe the Phyſician's Phraſe, it braces up 
the Fibres to the Standard: of Nature, fo that their 
Actions on the Fluids are exerted with ſueb a Degree of 
Force, as to cauſe a due Circulation of the Fluids. In 
ſhort, the Weight of the Alix, in the Animal &conom), 
is like the Weight of a Clock in Mechanics, which 
2 Motion to all the Machinery, and is the regulating 

rinciple of the Whole. Moreover, the Air, by its 


it folle 


Preſſure, ruſhes into the Lungs of all Animals, ſets thoſe zus, ne 
noble Ventilators to Work, communicating, by that WW dut al 
Means, a vital Principle to the Blood, which flows perm 
read! 


through it in the freſh and wholeſome Air that we breathe 
| wh in, 
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in, in conſtant [Reſpiration —In like Manner, we find 
the Air is every Way necellary for Vegetation; the 
Bodies of Plants as well as Animals, are properly organ- 
ized to circulate this neceſſary Fluid; and, by ſome 
Experiments, we ſhall fee hereafier; it will appear they 
teſpire great Quantities of Air. . 

Euphroſ. If this be the Caſe, and our Life, as well as 


our Health, depends ſo entirely on the Na, of the Air, 
think it behoves every one to get the beſt 
this great Principle that he poſſibly can. Pray, what 


nformation of 


Methods do you take to make it moſt eaſily known te 
Mankind? | 15.1055 5 £1]  eorpis 0 : 
Cleon. The Experiments of the Air-Pump are beſt 
adapted for this Purpoſe, They ſhew the univerſal Ne- 
teflity of this Medium; but the Barometer is that Inftru- 
ment alone, which meaſures the Weight of the Air, and 
conſequently, will give the moſt adequate Idea thereof to 
your Mind. This will ſhew you its gradual Increaſe 
and Decreaſe at different Times, by which we may, in a 
great Meaſure, judge of the ſalubrious State of the Air; 
for by thie; we can ſee when the Weight of the Air is 


greateſt, and, conſequently, moſt conducive to our 
Health; alſo, when it is leaſt of all, and therefore to be 


upon our Guard againſt any Inconveniencies that may 


ariſe from thence; which oftentimes affect not only our 


Health, but our Fortunes alſ o 
Eupbroſ. Prau, what do you mean by Fortunes, in 
Regard to the Barometer ? Ii that any Meaſure of our 
good or ill Succeſs: in Life? Does our Riches or Poverty 
in any Meaſure depend on the Heavineſs or Lightneſs of 


he Ri C Manienm dl. % Mi 


Clean. I can aſſure you. my Euphrofyne, that ie) is» 2 
Matter of more than mere Plraſantry, and whether Pebo- 
ple think of it or not, it is certain, they are richer or 


— 


5p for being more or leſs prudent in theit Conduct in 
ife 


ez and therefore, ſinte the Harameter moſt certa nly 


indicates the State of the Air, in Reſpect to its Weight. 


it follows, that it muſt likewiſe, at the ſame Time, ſhew 
us, not only the preſent Circumſtances of the /zather, 
but alſo prognaſticate the future Changes that may im- 
mediately happen; and on ſuch Fure-knowledge you will 


rexdily allow, a great deal muſt depend. If a Journey 
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Houſe. 


good Fortune ? 


Cleon. There are 


regarding t 


Hruction. 


Enphrof. 


E 


| few People but what have a Weather- 

glaſs of one Kind ot other, they are fo ſenſible, of the 
Benefit of it in general; but it-is in this Caſe as in many 
others, if they get but an Inſtrument with a Name to 
it, and for a very little Money, they are ſatisfied; not 
he Truth, or intrinſic Value of # good Con- 


made, and what different Kinds of them are in Uſe. 


Cleon. I ſhall firſt ſhew you the Manner of making one 

of the [beſt Sort, and then: point out the Forms and 

- Deficiencies of the Reſt. I have here provided you 

with what we may properly call a triple Weather-glafs, 

conſiſting of a Burometer'of the beſt Sort, a Thermometer, 

and a Hygrometer, all in one Frame; by which the State 

of the Weather, in all the abovementioned Reſpects, 
may be ſeen at one View. Here it is “. 

Eupbroſ: The inſtrument appears not leſs elegant than 

uſeful: It makes a+ Piece of ornamental F 
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on Land be intended, a-wiſe Man would conſult his 
'Weather-glaſs; and is thereby prepared to avoid the 

- Rain and bad Weather which might, probably, have 

occaſioned his catching. Cold, the too general Cauſe of 
an ill State of Health, and' oftentimes the Loſs of Life, 
If you were to go by Sea, and there be any Hurricane 
or Storms dependingy the Barometer proves a faithful 
Monitor, and gives you previous Notice of the ſame.— 
Laſtly, in Regard to the Bufineſs of Huſbandry ; a Per- 

: ſon poſſeſſed of a Barometer, knows the proper Seaſon 

for applying the Sickle or Scythe; when the ignorant 
Farmer cuts down his Corn and his Hay improvidently, 

and leaves them to macerate and ſpoil in the ſoaking 
Showers that fall. mo 
Eupbroſ. If the Barometer be of 
quence. as ycu repreſent, it is ſurprizing to me, that 
every Man in the Kingdom has not one of them in his 

W ho would, for the Sake of ſuch a ſmall Sum 

of Money, want a general Index for Life, Health, and 


ſuch' mighty Conſe- 


By what you ſay, there are different Sorts of 
| Barometers; I ſhould be glad to know how they are 
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Gentleman's Parlour, or Study; and, I think, the moſt ' 
ſo of any one Thing I know of the Philoſophical Kind. 
The large Tube in the Middle is the Barometer, I ſee; 
and you may how, if you pleaſe, let me know your 
Method of filling it with Quick-ſilver, and likewiſe ' 
explain to me how that proves the Meaſure and the 


Weight of the Air. ay | 
Cleon. That I ſhall inſtantly do, in ſuch a Manner, 
that you, or any one elſe, may practiſe it with Pleaſure 


afterwards. Thus—the firſt Thing to be done is, to 


take this Phial of Mercury (which is about one Pound 


and a Quarter, made very pure for this Purpoſe) and 
to heat it by the Fire ;—then, this Glaſs Tube, which 


is now empty and very clean, is to be heated by the 


Fire likewiſe; and then rubbed pretty briſkly with a 
Piece of Leather, or Cloth, juſt before the Mercury is 
poured in.—In the next Place, this little Paper Fun- 


nel, with the ſmall Hole in it, is neceſſary to convey the 


Quick-ſilyer in a fine Stream to the Tube, filling it by 


low Degrees: — All which you ſee me now perform. 
Euphroſ. And a very pretty Sight it is, to ſee the 

Quick-ſiſver trickle down the Tube.—But I obſerve, as 

the Quick-ſilver riſes in the Tube, there are Bubbles of 


Air in ſeveral Parts of it left behind. Pray, how do you 


get them out, when the Tube is filled ? 
Cleon. There are ſeveral Methods by which this may 
be done, but the beſt is as follows :—T continue pouring 


in the Quick-filver till it fills the Tube within an Inch 


of the Top; then ſetting down the Phial, I apply my 


Finger, hard and cloſe, upon the Top of the Tube, and 


then invert it; by which Means, you ſee, the Air, 


| which was on the Top, now riſing through all the 


Quick-filver, gathers every Bubble in its Way; then 1 
revert the Tube, or turn it up again; the Bubble of Air 
now re-aſcends, and if any ſmall Bubbles remain, they 
are now taken quite away, and the whole Body of the 
Quck-filver is left entire. Look narrowly at it, and tell 


* 
— 


Euphroſ. Not one. lt is quite pute, and beauti- 
fully black, like Jet.—Pray, what do you n-xt?  _ 
Cleon. I take tHe Phial, and fill the Tube to the Top. 
Then, I pour the Remainder of the Quick - ſilver into 
eee e thi 
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this Tea-diſn; and putting my Finger faſt on the Top 
of the Tube, | once more. invert it, and put my Finger, 
with the End of the Tube, under the Quick-ſilver in the 
Cup; then. withdiaw my Finger gently from the Tube, 
ſo that the Mercury in the Tube and Cup may readily 
unite, without a Particle of Air getting in.— And now 
you ſee the Silver ſubſide, or ſink down from the Top to 
its neceſſary Height. B56 BY 5 | 7 1 
Euphroſ. Very good, it does ſo, But why does it not 
ſink lower, Cleonicus: 1 82 | * 

Cleon. It can fink no lower; becauſe the Air will ſup- 
port ſo much in the Tube as is equal. to its own Weight, 
upon the ſame Baſe, with that of the Quick- ſilver; for 
when two Fluids mutually preſs upon each other, they 
will always keep moving, till they come to an Equili- 
brium, or where the Weight is on each Side equal, and 
then they, mult neceſſarily ſuſtain each other at reſt. 

Euphroſ. I remember you told me, that the Weight of 
the Air upon a ſquare Inch, was equal to about 15 
Pounds, and by this Experiment, I ſuppoſe, if the Tube 
was of a ſquare Form, and the Bore of it equal to 2 
ſquare Inch,” if it was filled with Quick-lilver and 
inverted (like this ſmall one) in a proper Quantity of 
Mercury, the Mercury then would ſubſide to the fame 
Height with this; and the ſquire'Columo, ſupported, 
would weigh about 15 Pounds: Am I right fo far, 
Cleontcus © Ls 1 IG 

Cleon. Very right, indeed. As by this Experiment, 
you ſee the Weight of the Mercury in the Tube is 
always of an 'equal Weight, with a Column of Air, of 
the ſame Baſe, and of the Height of the Atmoſphere ; 
ſo it muſt conſequently be an adequate Meaſure, at all 
Times, of the Weight of the Air; and in this Manner, 
| you ſee, the Barometer-tube is placed in the Mercury, 
in the Baſon at the Bottom of the Frame in the Weather- 
glaſe. 5 S bigs ks Ws X | 

8 , 1 do.— But, why is it neceſſary to have ſo 
large a Quantity of Mercury in that Baſon? 

leon. The Quantity is not ſo large as you imagine 

from its Surface. ——lIt is but ſhallow, though the Sur! 
face be wide; for was the Surface not very large indeed, 
it would, in ſome Meaſure, riſe and fall with that of the 
3 TEE oe, 4 2 * | ; Mercyry 
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Mercury in the Tube, which ought by no Means to be: 
for the Height of the Mercury in the Tube is always 
meaſured from the Surface of that in the Baſon, and 


- therefore, unleſs the latter was always to continue the 
ſame, the Variations of the former could never be duly 


eſtimated. 5 J 

Euphraſ. I fully comprehend your Meaning in this 
Relpect. What elſe is neceſſary to the Perfection of 
this Inſtrument? | | TEK 

Cleon. The Size of the Bore, which ought to be never 
leſs than two Tenths of an Inch, nor need it be more 
than four; in Tubes of a ſmall Bore, there is a ſenſible 
Force of Attraction from the Sides of the Tube, which 
prevents the free Motion of the Quick-filver in it; and 
in ſuch Caſes, no Alteration in the Weight of the Air 
can be ſeen, till it is great enough to overcome that 
Force of Attraction in the Tube; and therefore, thoſe 
Weather-glaſſes which are made with ſmall Tubes, hold 
but a little (pep and come very cheap; but are, 
at the ſame Lime, good for little or nothing to the Pur» 
chaſer ;, whereas, on the contrary, in the Fubes which 
are large, and will hold near a Pound of Quick-filver, 
the Weight of it will render it independent of the At - 
traction of the. Tube; its Afotion will always be free, 
and it will ſhew the very firſt and moſt .immediate Al- 


 teration in the Weight of the Air; and, in ſhort, no other 


Barometer, than what I have now deſcribed, will do this ; 
and conſequently, this, as it is moſt ſimple, ſo it is the: 
beſt Form of any. | 1 | ; x81 ' 

Eupbroſ. You have convinced me very rationally, that 
this muſt be the beſt Form of a Barometer. But why, 


then, is there ſuch a Variety of other Forms of this 


Inſtrument, if this be the beſt of all? For I remember, 
upon a Viſit the other Day, I ſaw two Barometers in the 
Gentleman's Parlour, of a very different Form from this; 


one of them had three Glaſs Tubes, bent almoſt hori- 


zontally towards the Top, and diſpoſed between ſeveral. 
rich ſilvered Plates, with curious Engraving, and a 
charming gilt Frame; I think he ſaid, it coſt him eight 
or ten Guineas.— The other conſiſted of a very long 
Tube, bent at the Bottom, and turned up again: to the 
Top of the Frame; the firſt Part, T obſerved, was filled 
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with Quick ſilver, the other with a Sort of blue Liquor, 
Pray, why do Gentlemen 


chuſe theſe other Forms? | 

Cleon. Several Reaſons may be aſſigned for it. —Firft, 
every Gentleman that wants a Barometer cannot be ſup! 
poſed to know which is the beſt Form: When they 
apply to the Shope, they are very gravely. and hone/tly 
perſuaded to buy that Sort which the Shopkeeper has at 
Hand, and which his Profits are largeſt upon.—In the 
fecond. Place, they are alſo told, that the Motion of the 
Quick-filver (or other Fluid) is five or ſix Times as 
great inithoſe' of a bent, or diagonal! Form, as in the 
{imple upright one, and they immediately conclude, that 
they muſt be ſo much better of Courſe, A third Reaſon 


for ſuch a bad Choice is, that many Gentlemen, as well 


as Ladies, affect to have Things very fine and ſhowy, 
and ſuch as ſhall make a grand Appearance. — And to 
mention no other Reaſons, unleſs an Inſtrument be coſtly, 
one Sort of Buyers will have no great Opinion of them, 
and the Retailer will find it, very often, a difficult Mat- 
ter to diſpoſe of his Goods to ſuch Sort of People, with - 
gra mapnigcent Pricemmme. | 

Euphroſ. But all you have now ſaid, falls ſhort of the 
Satisfaction I expeted.—I imagine, when People buy 
ſuch Things, 'they have a greater Regard to Uſe than 
Decoration, and would always be fond of that which 
was beſt in its Kind; to which People of Fortune might 


annex as fplendid an Apparatus as they pleaſe, —But if 


the Scale of Motion for the Quick-filver, in the com- 
pound, diagonal Barometer, be ſo great, as to amount 
to no leſs than 30 or 40 Inches in Length (as you 
hinted juſt now), and in that which you recommend the 
Scale is limitted to three, I profeſs I am one of them 
that cannot readily ſee why thoſe ſhould not be preferable 
to this. %%% ᷣͤᷣ f ] / no JEN 


Clin. The Reaſon why you do not, is, becauſe 


you have not conſidered, that the principal, and critical 
Uſe of a Barometer is to ſhew the fr/t Alteration in the 
Weight of the Air, which ought to be known for the 
more early and certain Prognoſtics of the Weather, 
and for being the more duly prepared for the Conſe- 
quences of it. —A Teleſcope, that would not 3 
5 2 © the 
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the Moments of the Beginning or End of a Tranſit, 
ought not to be called an a/fronomical one, or thought, by 


any Means, perfect in its Kind; a common Teleſcope, 
or a Bucket of Water, will ſerve incurious People for 


viewing an Fclipſe; and ſo any Sort of Barometer will 


ſuffice for ſhewing the Aſteration of the Air, when it 


has already happened. The long Scale is only a vulgar 
Error ; there are better Methods contrived to anſwer the 


fime Purp ſe, in a ſimple Barometer, for ſuch as have 


Ingenuity enough to uſe” them; I mean, a common 
Undeiſtanding only; for little more is required to be 
Maſters of the niceſt Parts of this Art, when we get 
into a right Way of thinking about it. | | 


Ti Euphroſ. Jam not ſatisfied - yet; tho there may be 


great Truth in all you have ſaid. —You have not yet 
told me why a Barometer of a large Scale will not ſhew 
the firſt Variation of the Weight of the Air, as well as 
this of a ſmall one. * e, 
Cleon. Well,; you have brought me to the Point, 
and I will now declare the Reaſon to you. The 


Mercury, in thoſe large Scales, does not reſt, or depend 


upon the Air alone, but upon the Tube in which 
it is contained, and the longer the diagonal, or bended 
Part of the Barometer is, and the greater their Number, 
the more will the Quick-ſilver reſt on the Tube, and the 
greater, of Courſe, will be the Impediment of its Mo- 


tion; for it is here conſidered as a Body moving up 


and down an inclined Plane, and then the Reſiſtance 
that is given to ſuch Bodies, confidered mechanically, 
joined with what reſults from the natural Coheſion be- 


tween the Quick-filver and Glaſs, muſt prove à con- 
ſiderable Obſtruction to its Motion; and, till the 


Weight of the Air be ſo far altered as to overcome thoſe 
reſiſting Forces, the Motion of the Quick-filver cannot 


begin, and therefore it muſt be conſiderably after the 


Time that i: commences Motion in the upright, ſimple 
Barometer. When I have ſhewn you ſome Experiments 
in Mechanics, you will be better able to underſtand the 
Reaſon and Truth of what I now tell you; at preſent, 
it will not be worth while to ſpend more Time in ſhew- 
ing how this Principle of Reſiſtance will ever lie as an 
In'uperable Obſtacle to the Perfection of any other Forms 
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of Barometers. — The heel - Barometer has more. 
Ingenuity. than Exactneſs to recommend, it. — And 
that Barometer, which a Gentleman has lately contrived 
to ſhew the Height of the Mercury for every Day in the 
Year, deſerves. very much to be admired for its Me- 
chaniſm and Contrivance, but is too expenſive, and 
liable to the Objection of Inaccuracy with the Reſt of 
the compound Form. e SE 8 
ER 5 I ſee, you are determined to admit of no 
Conſtruchon of this Inſtrument, but what I here have; 
therefore, pray, let me know how I may render this ſhort 
Scale equivalent to a large one, as you juſt now implied 
might be done. 1 © | 
. Clezn,, The Scale, at preſent, contains but three 
Inches, and each Inch is divided into ten equa] Parts, 
which you ſee are viſible enough to the Eye; therefore, 
the whole Scale contains thirty v ſible Parts. How 
much further would you chufe to go ? | 1 
Eupbroſ. Lou may depend upon it, my Curioſity will 
carry me as far as can poſſibly go, in that Reſpect; 
and you can beſt tell me, u h:re I muſt ſtop, | 
Clean. That I will. do. You may have each of theſe 
30 Parts divided into. 10 othe's, ” Means of a little 
Sliding: piece of filver'd Braſs, whoſe Index. upon the Top, 
points exactly to the Surface of the Quick-filver in the 
Fube; from. this Index, it is divided into 10 equal 
Parts, which are juſt equal to 11 of thoſe on the Scale. 
This little Aitihce. goes by the Name of a Vernier 
„(being the Name of the Perſon who firſt publiſhed it to 
the World), As 10 Diviſions on the Vernier excseds 10 
on the Scale by one whole Diviſion; fo one Diviſion on 
the /ernier will exceed one on the Scale by 29 two, on 
the Hernien, will exceed two on the Scale, by 2, ; three, 
* 3, and fo on; therefore, wh*never you place the 
Index to the Surface of the Quick- ſilver, you, will ſee 
what Diviſions on the Vernier and the Scale coincide, ; 
and the. Number on the Vernier ſhews how many Parts 88 
of Ten, the Index is above the Diviſion on the Sc le, 
next below it, and ſa. will ſhew, not only how many 
Inches, and Tenths. of an Inch, the Quick-ſilver is 1 
high, but its Height, even to the Hundredth Part of an bY, 


lych, exactly; and. thus the Scale is diviſiblę into 100 
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equal Parts, which is as far as the moſt ' ſcrupulous. Phi- 
Jol pher can deſite, | a 
Euphroſ. All this may be true enough for ought I 
know; but unleſs you can explain it to me by an Ex- 
ample, you may as well tell the Story of your Vernier 
to my-L:nnet, as to me. Fs . 
| Clzon, I make no doubt but you will eaſily underſtand 
it by an Example or two, which you ſhall perform 
yourſelf, that you may be the more ready at it another 
Time. | 1 | 
Euphroſ. That pleaſes me well: — But what am I to 
do firſt? 1 ; 7 | 
Cleon. Caſt your Eye on the Barometer, and move 
the Index of the Vernier nicely to the Edge of the 
Quick-filver in the Tub: | | 
Euphroſ. This I have done, — 
Thing to be obſerved? . 8 
Cleon. Look the Diviſion on the Scale, that is next 
below the Index of the Vernier, and tell me what it is. 
Euphroſ. I will look. It is the ſecond Diviſion 
above 30; by which, I perceive, the Quick-ſilver is 
more than 3o Inches and 58 of an Inch. | Hog 
Cleon. Very right; and now you are to tell me how 
much more, by obſerving what Diviſions of the Vernier 
and Scale coincide, which you ate next to ſee. | 
Euphroſ. T obſerve, the fourth Diviſion upon the 
Vernier is juſt againſt the Diviſion upon the Scale. 
But what do I l:arn from thence ? | JE 
Clem. From thence it is apparent, that the Index is 
advanced four Parts out of Ten, from the ſecond. to the 
And there- 
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-:Chon, I could obſerve to you many other Circum- 


ſtances, and Particulars, relative to Barometers, but I 


judge it would be Loſs of Time; at preſent, as my 
only View in theſe Circumſtances with you, is to make 
you acquainted with that which is beit, and moſt per- 
f-& in its Kind, among the Inſtruments uſed in every 
Art or Science, We ſhall therefore diſmiſs this Subject, 
and proceed to conſider another Inſtrument, by which 
we explore the various Degrees of Heat and Cold in the 
Air, for the Subject of the next Leiſure-hour which 
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1. ing of your Promiſe of explaining to me the 
Lature of the THERMOMETER, by which you mealure 
the Degrees of Heat and Cold in the Air. 

Clean. Nobody is more ready to fulfil Engagements 
f= that Kind than myſelf, and I ſhall embrace every 
Opportunity for that Purpoſe; eſpecially the preſent 
ane The Nature of the Thermometer is, undoubtedly, 


tec koned among the pleaſanteſt Speculations in Philo- 


ſophy. As the Deſign of this Inſtrument is to give us 
an Eftimate of the Heat or Cold in the Air at all Times, 
it is evident, it muſt be of the utmoſt Conſequence upon 
many Accounts; ſince the Health, and conſequently the 
Life; of Man is greatly affected by this Quality of the 
Air; I need not give you Inſtances of the manifold 
Miſcries, © Diſeaſes, and other Misfortunes that have 
happened to Mankind in every Age, from the Intempe- 
ritere; and Extremity of Heat and Cold in the Air, 
and cherefore, we cannot be too ſufficiently inſtructed in 
alt the proper Methods of: guarding againſt them; and 
not only ſo, but the Vegetation of different 7 of 
IE 55 53 ants 


. - on. So Sf | 
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Plants and Trees depends upon a peculiar Degree of 
Warmth or Heat in the Air, Water, or Earth, in which 


they grow, and the Thermometer is found to be the prin- 


cipal Inſtrument for all ſuch Purpoſes. | 
Euphroſ, As this is the Caſe, it wilt undoubtedly 


follow, that the Ingenuity of Men of a philoſophic Furn, 
muſt have contrived and introduced many different Forms 
and Structures of this Inſtrument; I fhould be glad, 


therefore, to know what they are, and how many? 
Cleon. | muſt obſerve to you, in the firſt Place, the 
Rationale of the Inſtrument in general, and then recount 


to you ſome of the beſt Methods of conſtructing a Scale 
for its Uſe. In the firſt Flace, therefore, you are 
to obſerve, that every Cauſe is belt c{timated or meaſured 


by the Effects which it produees ; and fince, in moſt 


Bodies, the Effect of Heat is an Increaſe of their Dimen- 


ſions, therefore the variable Bulks, or Dimenſions of 
Bodies, will be a proper Meaſure for this. Purpoſe, and 


thoſe, whole Dimenſions are moſt of all increaſed, or 


diminiſhed, by Heat or Cold, firſt offer themfelves as 


the propereſt Subjects to anſwer this End; and ſince 
Fluids are much more ſubject to a Dilatation and Con- 
traction of their Bulk, than ſolid Bodies, our firſt and 


Jaſt Eſſavs of this Kind have been made with them. 


Euphroſ. Among the different Kinds of Fluids, which 
have been mvſtly uſed for the Meaſures of Heat and 
Cold ? $71 3 = | 

Cleon. The Alx is a Fluid, moſt of all apt te rarify 
with Heat, and be condenſed with Cold, and would 
ferve for the Medium of a Thermometer the beſt of any 
Thing in Nature, were it not that the ſame Effects are 


produced from other different Cauſes, According to the 


different Gravity of the Air, it will occupy a greater er 


leſſer Space, as well as from different Degrees of Heat 


and Cold, and ſo the Experiment of a Fhermpmeter with 
Air, would become ambiguou, as it would be often- 
times - doubtful, whether the Effect was owing to one, 


or the other Cauſe, 7 © | 4 
41 And are there any Sort of Fluid Bodies 
Which wi 


be extended ot conttadted by Heat of Cold 


alone? 
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Cleon. Yes; every other Fluid but Air, as al! others 
are deſtitute of a Spring, or Elaſticity, and are incom- 
preſſible from any Weight on their Sutfaces, the Altera- 
tion, therefore, that they undergo in their Bulks muſt 
be from Heat and Cold alone; among theſe, Mater 
expands and contracts but little, and therefore not to 
fit. a Subject for a Thermometer ; beſides, it has been 
lately found, that an Increute in the Bulk of Water 
will be occaſioned by a certain Degtee of Cold, as well 
as generally by Heat, which render it ſtill more unfit 
for this Purpoſe. But that which moſt of all forbids the 
Uſe of Water in a Thermometer is, that it will not retain 
its Fluidity ſo long as is neceſſary, but freezes, congeals, 


or becomes fixed by a certain Degree of Cold, and 
then breaks the Inſtrument, by its increaſed Bu k. 


Euphroſ. There are different Sorts of Oils, which 


I preſume, may have all ſtood a Scrutiny in this Re- 


00% pray, what has been the Succeſs in Regard to 
them | | 

_ Clem. Our Virtusſi have ſucceeded greatly in theit 
Thermometers, conſtructed with Oil, particularly Linſeed- 
Oil, which as it requires a much greater Heat to make 
it boil than Water does, or Spirits, or that which melts 
Wax, Tin, and Lead; but as it can be applied to no 
greater Degrees of Heat than thoſe, and moreover, as 
the Oil, by its viſcid Quality, is apt to ſtick to, and 
foul the Tube in which it is contained, the Oil Thermo- 


meter is of late but very little in Uſe, though it has been 
rendered very famous, as it has been made - a Standard 


for Experiments on the Weather, by the great Sir {aac 
Newtori; and they are ſtill of conſiderable Uſe, where 
great Degrees of Heat are not required, as in Het- 
Houſes, &c. e ; w £8 
Eupbroſ. But is not that Fluid, which we uſually 
call à Spirit. a proper Subject for theſe Purpoſes? Do 
not Spirits of Wine, for Inſtance, expand and contract 


with Heat and Cold, and thereby anſwer the Virtuoſi- 


Purpoſe, in a very neat and elegant Manner... 
Cleon. It will do ſo, and accordingly has been, and 
ſtill is uſed for that Purpoſe; but ſome Objections lie 
againſt the Uſe of Spirit; as firſt, it being colourleſs, it 
is neceſſary to tinge it with Cochineal, or _ — 
| | Matter, 


\ 
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Matter, which, by Degrees, adhering to ROSEN <7 of 


the Tube, greatly ſullies it, and obſtructs the free Mo- 
tion of the Spirit. Again, it can ſhew no greater 
Degree of Heat than that which will make it boil, in 


which Reſpect it falls very ſhort of the Uſe of Oil. In 
the 2d Place, not only Water, and Oil, but even dpiric 
too, will freeze with an intenſe Degree: of Cold; beſide 
ſome other Imperſections in a Spzrit-T hermometer thiat 
might be mentioned, | ES $44 
Euphroſ. Why then if neither Mater, Oil, or Spirit, 
wil! antwer the Philoſopher's Purpoſe, 1 ſuppoſe we 
ſhall be obliged to have Recourſe at laſt to Quial-filuer; 
for I can think of nothing elſe; and I oblerve; it is 
what you have in the Thermometer of your Triple Heather- 
tlaſs ; which, as it i> deſigned tor your own, Uſe, I pre- 
ſume, you think the beſt of all others, 2 
Cleon. It generally is the belt for all the Purpoſes 


of meaſuring Heat and Cold, the Quick-filver being 


very dilatable with Hear, and the Attraction | between 


the Particles of Quick-filver being much greater /thaw. 


thoſe of Glaſs, is the Reaſon Why it will move extremely 


Tree with Heat and Cold; to which we may add the 


Purity, and higheſt Degree of Fluidity in this Subſtance 
above any other; though even a mercurial Thermometer 
imply, and alone, will not anſwer every. End propoſed 
by thoſe who are verv curious. e ol 

; Euphroſ. Pray, Gleonicus, in what Reſpect is it de- 
Cleon. In one material Point, viz. though it, really 


ſhews the greateſt Degree of Heat and Cold that happens; 
yet, as the Spectator's Eye is not always upon the Fube. 


he may not be appriſed what thoſe greateſt Degrees of 
Heat and Cold were; therefore, may remain ignorant of 
2 Thing he may greatly wiſh to enOW. 4:80 6 71 


Euphroſ. And have you no Remedy, no Invention, 


for this Purpoſe at Hand? [think it is Pity if there 
de not; becauſe it is a Point of ſuch Curioſity, as 


even I myſelf, though a //oman, ſhould be glad to be 
ſatisſted in. „ f . *** x: 

Clan, Fhe World, till very lately, has had no Op- 
portunity of obſerving thoſe nice Patticulars. It was 
ome what ſurpriſing, that ſo many leacned, and curious 


Gentlemen, 


. 
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Gentlemen, who lived in the laſt Age, ſhould not thin! 
of, and communicate a Method ſor this Purpoſe. 1 do 
not remember in my Reading, it was ever ſo much as 
mentioned in their Writings ; but, at Length, we are 
happily poſſeſſed with an ae that fully anſwers 
theſe Purpoſes. The attentive Philoſopher can now 
readily: obſerve the Meaſure of the greateſt Degree of 
Heat and Cold; as well as of any other: This we 
receive too from the Hands of a Nobleman; of which 


Tuxrious Conttivance I ſhall give you a 'more_ particulzs 
Account by-and-by, when 1 have more fully informed 


you of the Uſes to be made of the more common Her- 
mometers. 3 9 5 | | 3 
Eupbroſ. Well! 1 ſhall detain you ſome Time on 
this Subject, as I bave many Queſtions to aſk of the 
Uſes of that pretty, little Inſtrument 7 and, in the 
firſt Place, why ere the Bores of ' thoſe Fübes made 
ſo extremely ſmall? For ufleſs my Eyes were good, 
I ſhould ſcarce : perceive the Vein of Quick-filver in 


Aen. | 


Cleon. You will readily conceive the Reafon of this 
even before I mention it, if you did but advert, that 
the ſame Quantity of a Fluid will paſs through a greater 
Length in a ſmall Tube than in a large one; by which 
Means, the. Diviſions, which meaſure this Space. in 
the Scale, become larger, and conſequently 'more eaſily 
obſerved; for unleſs the Quantity of Quick-ſilver, 
and therefore the Bulb of the Tube be large, thi 


Space, through which it moved in the Bore of the Tube, 
would not be conſiderable, unleſs that Bore was ver! 
Eh os | yy 

Euphroſ. I am afraid you will think me, impertinent, 


* 
* 


if F ſhowd aſk you how they get the Quick: ſilver thio 
ſuch a ſmall Bore into the Bulb of the Tube:. 


Cleen, Not at all ; for 1 like to hear People in- 


; obſerve a Perſon” viewing any Thing, in 8 
Nature very curious, and, at. the ſame Time, ſeem not 
concerned to know how it be done, I always take it 


quiſitive about the Manner of doing Things: fo that when 


for.” granted there is Want of Genius.———Not that 
I can pretend to inform you of the whole Proceſs ; in 


this Caſe it will be ſufficient to mention two Particular 5 
| = | ; | tne 
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the firſt is, that they drive the Air out of the Tube with 
the Flame of a Lamp, and when the Air is gene, any 
Thing fluid will eaſily run into it, and therefore the 
Mercury, from a Paper-funnel placed over the Top of the 
Tube. 2dly,. In order that the Mercury may be as pure as. 
poſſible, it is firſt made to boil, and then poured in, 
not only very pure, but likewiſe free from Air, and.ſo it 
will always remain, and by that means become fit for. 
Uſe. 18 RE 
Eupbroſ. You will now indulge me with an Account of 
the particular Uſes of the Thermometer; for though I kno. 
ſomewhat of them, yet I would be glad to be ſtill more 
perfectly informed. 3 . | TS, 

Cleon. I need not tell you, in general, that the Deſign 
of a Thermometer is to meaſure the different Degrees of 
Heat and Cold in the Air, or to ſhew its Da Tn 
rature in thoſe Reſpects ; but always proves a Pleaſure, as 
well as a Curioſity, to inquiſitive Minds, eſpecially as we 
can exactly ſee it meaſured by the Diviſions of the Scale, 
much better than we can be acquainted with it from any 
Te e cal 1 Sm wh L ia u 

Fuphroſ. But I obſerved, from what I heard a you 
Pei not long ſince, that they muſt be of con- 
ſiderable Uſe. in Medicine; for he was obſerving. to th 
Company, that they were the beſt Index of the Heat 
the human Body, and that in a feveriſh State he co 
form his Prognoſtics more certainly by that Inſtrumeng, 
than ariy oeher Way... 2+ ...: To 

Co ES its ade nt 
the, Hand, in the Mouth, or under. the Arm-pit, and there 
held for the Space of a Minute, will undoubtedly. diſcover 
te Degree of Ueat in ſuch a Boty 3 by, which it will be 
ealy to underſtand if it has a Tengency to be. feveriſh, 
and how far it is ſo; for which Purpoſe the ſeveral: De: 
grees of Heat are marked upon the-Thermometer, . as you 
here fee ; and it would be worth the Phyſicians while. to 


obſerve every Degree of Heat, from the leaſt to the higheſt, 
n a Fever, and 10 have a Scale, properly divided. by ſuch. 
Experiments, for the - Uſe of the Faculty, and of Man- 
kind in general: We have them in a common Way al- 
5 but not with that Accuracy as could be wiſhed. In 

Vox. I. | WVG arten 


” 
— — 


— K 


Manner as could be wiſnet. 
Euphreſ. As all Degrees of Compariſon are relative to 
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Fareubeit's Thermometer, which you ſee here, the freezing 
© Point is marked at 32, a Temperate-heat at 5 5, the 


Summer-heat, at 75, the Heat of the Blood at gs, and 
a Fever-heat at 110; but then theſe Things are 21 in a 


vague, and general Way; and, indeed, it would be a 


yery difficult Matter to aſcertain them in ſo accurate a 


one particular Standard- late of Heat, ſhould not that be 
firſt of all fixed upon and determined? 85 
Ceon. Undoubtedly; it ought to be fo, if one knew 
which Way to do it; for this intermediate, or Standard- 
diviſion, which ought to ſhew what we call the Temperate- 


ſtate, or Boundary between Heat and Cold, is, in itſelf, 


m uncertain Thing. And if we confider it as a Mean 
— two Extremes of Heat and Cold, then thoſe 
Extremes ought, in the firſt Place, to be determined and 
fixed before the Mean or Temperate- point can be deter- 
mined. If we make the two Extremes, 30 for Freezing, 
and 80 for the greateſt Summer's-heat, in general, then 


de Difference being 50, Half that, viz. 25, added to the 


leſſer Extreme 30, gives 55 for the Mean, or Temperate- 
Point, as you ſee it in Farenheit's Thermometer; but if one 
Extreme be a Fever-heat, or Boiling-water, and-the other 
the greateſt Degree of Cold, they will give a different 
Point in the Scale for a Mean between; 13 whence it 
is manifeſt, that no certain Rule can be given, for the 
Determination of the Mean, or "Temperate-point, from 
any Thing hitherto diſcovered by Experiment. 
Eupbroſ. Then we will ſuppoſe it to remain where it is 
at 55 Degrees. I further obſerve, the utmoſt Extent of 
your Scale is at Boiling-water, marked 212. Is it not 
*neceſfary, ſometimes, to experiment Degrees of Heat be- 
o e | 
Culon. Yes, yery often; but then we are provided with 
. Thermometers ' of a larger Bore; for the Heat of melted 
Lead, and Tin, is much greater than of Boiling-wate 
and the Heat of a Coal- fire, twice as great as that; and the 
'* Heat-of Wood-hre greateſt of all; which” therefore, would 
*pecaſion the Motion of the  Quick-filver through a ver) 
"large Spact, were not the Bore of the Tube made propos 


' tionably arge. 
HOY 77 Eup tr 
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© Euphro{ But how-could you poſlibly try ſuch Degrees 
of Heat 25 a Glaſs Thermometer? 
into melted Metal or Fire, ſurely. 


(leon. We certainly can, and do very often, though it 


may ſeem a Wonder; for Glaſs will endure any Degree 
of Heat, without breaking, if there be no Air conhned 
within, and the Quick-filver ſhews any Degree of Heat, 
till it boils ; which even a Wogd-fire will not immediately 
occaſion, To conv.nce you of this, I will ſhew you one 
Experiment. You ſee here a Spixit- lamp, burning with 
a clear Flame — I take the Thermometer off from the Plate, 


ou cannot put that 


and hald the Bulb about an Inch above the Flame. 


You inſtantly ſee the Quickſilver riſing up very faſt.— 
bring it nearer the Flame, and you fee it up half Way 
the Tube. I now place the Butb in the Body of the 
Flame, and the Heat of the Fire.Cauſes it to riſe to the 
Top of the Tube. Were it continued there but a little 
2 the Qnick- ſilver would . boil, and fly out of the 
ahne, ; WG, , 25 
AJuphnoſ. This. is 2 moſt curious Experiment, indeed, 
and a fine, large Inftrument, I ſee, you have provided for 
this Purpoſe; by which you can experiment all Degrees 
of Heat, to that of Fire itſelf, and it is wonderful in- 
deed. To what qther Uſes are Thermometers applied? 

Cleon. Io one of great Importance to Botaniſts, and 
thoſe Gentlemen who are curious in the Culture of Exotie 


Plants; and thence it is, we ſee thoſe:Inſtruments ſo com- 
dens, to 


Non in Stoves, Green-houſes, and Botahical-gar 
regulate, and determine the Degrees:.of Heat neceſſary 
for each reſpective Species af Plants; for as thoſe of 
ny Extraction are brought from different Countries, 
the Degrees of native Heat, or that 

Climes, ' muſt be imitated, as near as poſſible, in the Hot- 
houſe, and Hot-beds, which alone can be done by 4 Bo- 
tanical Thermgmeter; in which you wifl obſerve, Tuck 
Foreign Plants require thoſe ſeveral 


egrees of Heat rig 
which they are placed.; for I have provided. one em Purpo 
' here to ſhew: . 5 


YOu, SEES 5 | 
. Rupbr Phi is an elegant Inſtrument as well as uſe 
ful; 1 ſdppoſe it is moreover applicable to the Purpoſes 
& the Kitchen-garden,, in the Hot-beds on which we 
pant Cucumbers, Melons, 25 in regulating the Degrees 
18 28 2 2 . 


peculiar to their 


4 . 
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of Heat under thoſe Glaſſes, which are placed over 
many different Kinds of Plants, by Gardeners, to forward 
their Vegetation and Maturity. * VVV 

Clean. Theſe are the Purpoſes to which they are com- 
monly applied, to force, rather than to forward Nature; 
if it were not the Faſhion to haye preternatural Diet, we 
ſhould not obſerve their Uſe ſo frequent in our Kitchen- 
gardens; but when our Quality make it neceſſary for us 


- to tranſgreſs the Rules of natural Beauty: and Order, we 


have the Honour of eating the choiceſt Products of the 
Garden premature, and without their natural, agreeable, 
and wholeſome Reliſh, Which People of lower Life muſt 


3 or pretend to. 3 
Euphroſ. Well! Thanks to my Stars, I am not fo 


high bred; I am willing to wait the proper Times and 


Seaſons appointed by Nature for theſe Things. The 


| Aſparagus, Cucumbers, Peaſe, &c. in the natyral Perfec- 


tion, and trueſt Reliſh, amply. reward my Patience, in 
pleaſing my Palate to the higheſt Degree: It was not 
long ſmce Iwas in a Gentleman's Garden, and tried an 
Experiment of this Kind. A flouriſhing Vine was grow- 
ing at the" Side of a Hot-houſe, and one Branch thereof 
was taken into the faid Houſe, and foſtered with its un- 
natural Degree of Heat; the Conſequence was, that large 
Cluſters of Grapes were ſeen hanging on that Branch, when 
on all the Vine without, expoſed to the - Coldnels of its 
native Clime, the Bloſſoms had but 
was bid to taſte, by the Gentleman, of his Gfapes, that 
I might fee how far it was in the Power of Art to aſſiſt 
Nature in her Productions. I. did ſo; but found them far 
ſhort of that charming Flavour, which thoſe Grapes have, 
preſented by Natures own Hand, and in her own Time. 
But to put an End to this. Digreſon, pray what othey 
Uſes are made of theſe Inſtrument?? + : 


Cle. They are af excellent Uſe in philoſophical, Che- 


miſtry; in diſcovering the ſeveral Degrees of Heat which 
ariſe upon the Mixtures of different Kinds of Fluids, and 


Fermentations, conſequent” thereupon ; they will difcover 


great Degrees of Heat, .where otherwiſe none at all would 
be ſuſpeted. Thus, for Inſtance, a. little Oil of Vitrio, 


poured into a Tumbler of Water, ſhews, by. the Ther- 
mometer. placed in it, a conſiderable Degree of Heat occa, 


| fioned 


uſt diſappeared: I 


AND LADY's PHILOSOPHY: wt 


ſioned thereby, when no Commotion of the Compound 


Fluid appears to the naked Eye: The Thermometer is 
likewiſe of great Uſe in Sand- heats, frequently made Uſe 


of for Digeſtions, Solutions, Cogcoctidns, &r. for re- 


gulating the requiſite Degrees of Heat therein; they 
might, likewiſe, bè applied to Pdpin's Digeſter, which 


cannot be looked upon as perfect without it; but, with it, 


may be made to anſwer many more curious / and important 
Purpoſes than hitherto it has done. e 

Eupbhroſ. I ſee in one Frame you have two Thermometers, 
which you call the Standard Thermometers of Newion and 


- 


Farenheit ; pray, how do hep differ from each other; and 
hy have you of both Sorts. * 


For I "obſerve one is filled 
with Oil, and the other with Mercury, and their Diviſions 
are different one from the other kx. . 
Clen. I will explain to you the Nature of the firſt, viz. 
vir 1/aac Newton's,' which is the original Standard of all 
others, and then you will the better ſte the Difference 
between that and the other. Sir Jſaat, in thie, as in all 
other Caſes, had a ſingular Method of compleating his 
Deſign: he contrived to fill his Tube with Oi 

a Mariner as to be certain of its Bulk 'to''Z, 6 Part of the 
Whole; and the Diviſions, or Numbers which you ſee on 
the Leftzhand' Side, expreſs the Expanſion, or 'encreaſed” 
Bulk of the Oil in thoſe. Thoufandth Parts; thus, for 
Inſtance, he divides that Bulk of Oil, which it has when 
Water begins to freeze; into juſt 10e equal Parts, as you 
ſee marked againſt that number in the Scale; after this 
any Degree of Heat expands it ſtill more, which are mea- 
ſured and expreſſed by the other Numbers of the Scale 
above, till at laſt you come to the Degree of Boiling 
water, which expands the Bulk of the Oil to 1074 of 
thoſe” Parts; all which, I preſume, you apprehend very 


8 ae from a bare View of the Inſtrument. 


Euphroſ. I do, very well; but what are thoſe Numbers 
| obſerve on the Right-hand Side of the Tube ; having a 
Cypher, or o, placed at the Freezing Point, and increafing 
upwards, and downwards, by the Intervals of 6 Diviſions 
Clin. By theſe, Sir Iſaac expreſſed the comparative 
„or rather Differences of Heat for any given 
5 ABS b AIE I WOTEF megan 
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I in ſuch 
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Quantities of its Bulk. Thus 6 Degrees of Heat above 
that of .. F reezing-waters- expand the Oil 13 Parts of 


roco, or raiſe it to the Number of 1012, and ſo on all the 


Way up the Scale; likewiſe the ſame Difference of 6 


Degrees below the Point of freezing contracts the Bulk of 
the Oil, or makes it ſtand only at 98 in the Scale. | 
Euphreſ. This I likewiſe clearly apprehend; But how 
comes Farenbeit's Thermometer to be reckoned a fecond- 
Standard? ; a | { 

Clean. After mercurial Thermometers were found to be 
beſt, it was thought proper to have one of this Kind- 
made from the Neiutonian Standard, and that of Farenbeit's 
being meſt in common Uſe, it was pitched upon for this 


Purpoſe; as it were, by the general Conſent of the Pub- 


lic, though the Diviſions upon it are entirely arbitrary, 
and not the beſt, by much, that might have been choſe 
2 this Purpoſe; but it is in vain to oppoſe any Thing 

at is eſtabliſned by a general Uſe, or Cuſtom, though 
in itſelf ever ſo inartificial or abſurd. . wart 
Euphraſ. Then Philoſophy itſelf is ſubject to the ſame 


Inconveniences, as many other Sciences and Profeſſions ; 


and if Philoſophy cannot mend the World, and reduce 
Mankind te Reaſon, I know not what will; according to 
the Proverb, There is no general Rule without an Exception. 
I ſuppoſe every Body will not blindly follow Farenheit in the 
Diviſion of their Thermometer Scale. 1 16705 
Clean. They do not; for ſeveral Societies and great 
Philoſophers have choſe other Methods; of which the 
late Dr. George Martins has given an Account of a 
great Number, in his Treatiſe on this Subject; but ſtill, 


thoſe who are cutious, and would communicate their. 


Obſervations to the Public, are neceſſitated to have Re- 
courſe | to the above-mentioned Seale. And thus much 


may ſuffice for the preſent, for the Nature and Uſe ob 


Simple 7 hermo metern. 8 
Euphroſ. By this you imply, there are Compound 
Thermometers, as well as Barometer s. 3 
leon. here are ſuch, and made of the ſame Materials: 
too, nearly, viz. Quick-ſilver and Spirit put together in 
an inverted Tube; by which Means the Scale of Motion 
in the Quick-ſilver is enlarged, and therefore, the Bora 
of the Tube is not required t be ſo very ſmall 6 IT 


_ 4 Sv «© 
% — 


<> 


7 


LLLLLI 


_ F 


* u A 
Genre 


2? 
nA 


nnn ̃ͤꝶ»m 


= 


7 


| 6d * . . 


Kanns 


— ſe 


uf ah RE 


1 T T 


mar! 


11 HIT 


ESE 1 


5 ws 


1 


is 


— 


The 1 THERMOMETERS FR | TX: 


e ee OS Ch 


= 
— 2 
+ 
EAS An 
* D e Ws A 
* « 


2 
. 7 & 2 
% * . 


1 
LLILLII 


FA 


2.2 
VT. 
Hh 


— 
9 
115 
IS 


— 


* 


r 


. e e a a e e e e e 


Qu 


wes 8 e W E e OR OR BE 9 


—> 
2 
9 


{ 


Tun 


CLLLLLLLLILI 
eee, THT: {41 ED 


© © 4 + 


NEWTON, < FARENHEIT. — 


230 


0 
— 


ih Hmmm do talatulatalatatalatalotu lakh 


— 
— — 
— — 
.  —— 
— — 
— ͤ fw— — — 
— ——— D— 
— —— — 
— OO —— 
— — — 


Ry | 


| 


| 
| 


All 


10 


| ZARENHETIT © 


| 
| 
| 


— — 

W 2 

312 23 

* — 

210 1 8 | | 
— — 89 » 0 : % : 


ett . rae | A] 
| 
1 
| 


Water Boils | 


Plate XXVIL. | 


erent of” Wine Herb, 


He me TO lo wo 


[ 
' 1 - N 
x a - 5 - AN. 
TJ we, 8 1 * — N 
” 8 LS . A 
4 N — 
. Y * 4 1 
7 1 
* 5 : : 
> * , * „ * q wh, 4 * * 
4 
| 


. 3 . 


Albod we 


| | 
WES , vat 5 | [| 
7 tre lvol” lauer Heat 


— 


Huge, gert. 


A 5 


Water 4, SA E Sore th" 
eum Frout- 83 


Janz, hard  Frovt 


1 — Ti. = - r ? 
L = 1 > bad 2 r 


AND LADY!s PHILOSOPHY? 344 


Obſervations are more eaſily made by the Compound than 


by the Simple Thermometer. Ed FE 
Euphraſ. This, one would think, muſt be a conſiderable 
Improvement of this Inftrument ; I ſhall be obliged to you, 
if you would explain the Reaſon of its Operation more 
plainly than I yet apprehend it. | EE BONES 
Cleon. This I ſhall do, by preſenting you with a View 
of the Inſtrument in two different Forms. In the firſt, 
the Tube is bent but once, and in the other, twice; as 


you ſee by the Specimens I here preſent you. Lou 


obſerve, one Part of the Tube is large, and filled with 
Spirits, and the ſmaller and longer Part contains Quick- 
filver. The larger Part, which holds the Spirit, is ſome- 
times of a globular, and ſometimes of a cylindrie Form; 
which latter is moſt convenient, becauſe in that, the Heat, 
can more immediately affect, and dilate the Spirit; and 
becauſe the Spirit, with the ſame Degree of Heat, will 


be expanded much more readily than Mercury, and max 


be more conveniently contained in a much larger Quan- 
tity, it will, as I ſaid before, by its Expanſion,” cauſe” a 
greater Motion of the Quick-filver, and therefore, admit 
of a much larger and more convenient Scale. The ſame 


Thing may be ſaid for the other, in the ſecond Form; but 


the noble Author of this Invention had” another Point 
in View, which was, to ſhew the Meaſure of the greateſt 
Heat and Cold that ſhould happen in the Courſe of the 


Vear by the peculi ar Conſtruction and Mechaniſm of theſe 


Inſtruments. e 5 4 
Euphroſ. 1 believe what you now mean relates to the 
Bulb, which I ſee on the T'op of the Tube of the firſt 
Form, in which I obſerve a ſmall Quantity of a Fluid, and 
a very fine Piece of Glaſs ſtanding up in the Middle of ity 
and inclining towards the Top, to one Side of the Bulb ; 


but what the Uſe and Intent of all this is, I am not able to 


conceive, 


Clin. In this very Part, as you rightly obſerve, con- 
fiſts the critical Uſe of this Inftrument. That fine Piece: 


of Glaſs, as you call it, is only a very - fine capillar 

Tube, which the upper end of the | 4 
into by the Art of the Glaſs- man; over this ſine Part, he 
has dexterouſly fixed that hollow, glaſs Bulb, with which 


the Tube, by means of the fine, capillary Part, commu- 
N 2 | 


4 nicates 


long Tube is drawn 
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nicates; for that, you muſt know, ſmall as it is, is hollow 
throughout. ; 

. "Eupliroſ, Well; that is more than I ſhould have miſ- 
truſted ; 1 can ſee no Hollowneſs in it; but ſuppoſing that, 
whos | is the Uſe of the Eluid, that J fee in the Bulb, and 

Tube below it? 

WH ' You will underſtand, my E uphroſyne, that after 
= proper ny of Spirit and Quick-ſilver is put into 
the Body of the 
_ the Quick-ſitver 1s filled with a ſmall Quantity of the fame 
Spirit; then the Tube being drawu out, on the Top, to a 
capillary Form, and the Bulb fixed over it, it muſt follow, 
that when the Quick - ſilver riſes in the Tube, by the Ex- 

Gon of the large Body of Spirit, then that Spirit above 

Quick-ſilver in the Tube will neceſſarily be driven 

gh the fine, capillary Part, into the Bulb, and falling to 
che Bottom cannot poſſibly return; therefore, a Vacancy 
will be left between the Quick-ſibver and the Spirit above it 
in the Fube; and this will be greater in Proportion, as 
the Quick-ſilver * riſen hi 
ſince the greateſt Degree of Heat will cauſe the greateſt Va- 
Cancys = <a = de and Spirit, it will plainly 
hey the higheſt Elevation of che Quick ſilver that has hap- 
pence during the Abſence of the Obſerver. _ ; 

© Euphref.. Can you explain tbis to me by an Example ? 

Clem. Tes; 1 have provided two Thermometers for 
that Purpoſe ; the firſt of which, you ſee, in this 
Frame, with two e EF, G H; one large, and the 
other ſmall ; the firſt meaſures the Riſe of che Quickſilver 
„* D, by che Expanſion of the Spirits, in the Part B. 
The Secbnd, G H, maaſures the Vacancy. in the Tube 


ve, between the Bulb and the 9 12 which, at any: 
the, Quick-ſilver 


ime, it may de known bow hi 


has tiſen in the Tube, ſince it was vai for Obſer- 


vation. 


. [will how you 


ube, then the remaining Space above 


in — Tube, and therefore 


e What do you mean by ahnt ths 217 : 
83 I mean 


* 
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of the Tube, which will drive the Spirit there; through 


the capillary Part, into the Bulb at C. Then 
obſerve, -that I hold the Inftrument very much "inclined, 


ſo that the Spirit may always cover the capillary End. 


— Then I remove the Lamp, and let the Tube remain in 
that Poſition, till the Spirit, at B, cools, or gets to be 
of the common Temperature of the Air; then will the 
Quick-filver ſubſide, and the Spirit, dem — By C, 
fill all the upper Part of the Tube above. 

Euphraf. This I ſee is the Caſe; ; and what am 1 ts 


learn from hence ? 


Cleon. You obſerve, tie preſent Temperature * the 


Air is ſuch, as makes the Quick-ſilver ſtand at 60 


Degrees; ſuppoſe you obſerve it no more till Ta-morrow- 
at this Time, and then you ſee the Spirit at the T 
ſtand 1 Diviſions below the Bulb in the Scale, G 


that will ſhew, that ſo many Diviſions is to be added io: 
the Height of the Quiek-ſiher where you then ſee it, and 
that will give the greateſt Height to which it has riſen 5 


the mean Lime; and thus you may proceed, by refitti 


the Inſtrument for any other Time. One Thing you. 


may obſerve, -and that is, that the Spirit above the 


Quick-filver will be expanded by Heat, and therefore, 


occaſion a ſmall Degree of Irregularity in this Inſtrument. . 
But as it amounts to but à very*ſmall * it will 
not be worth regarding in common Uſe. 

Euphbref. I underſtand the Deſign of this 833 


perfectly well. But, what is this other crooked Inſtru- 


ment in the Frame, which feems of, a more cotiplicateds 
Structure than the former! Y 

Clean. There is nat ek Diffexence, if you well 
obſerve; it conſiſts wholly" in this, that the Ball A, in 
the former, was in a verũcal Poſition, and) the Cylinder, 
B, pointed uptrards; whereas, in in the latter, ny Ball, 
A, is in a horizontal Poſition, 98 the P. rt. B, is turned: 
downwards: . Et 5 

Euphroſ. The Rationale of this Contrivance, 1 es 
fume, I all R_—_ 5 . "explained it. 

Cleon. Lou will, 1 Sg 
chat there is a — — Act e Cylinder, B, 
the Ball, A, and the Siphon of hy Thermomter ; ſo that 
when the Thermometer is Ou with Quick- ſilver, der 

art 


* 
* —_— . 


ficlt | grasen. ; 
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Part of the Ball, A, the Spirit from B fills the other 


Part, and in this Caſe, it will be fixed in an upright 
Poſition for Obſervation ; then it will follow, that, if 
the Weather becomes colder, the Spirit, in B, will be 


contracted, and more of the Quick-ſilver will diſtill from 


the Thermometer into the Ball, A; aſter which, when the 


Weather becomes warmer, the Spirit, in B, will expand, 
and cauſe the Quick-ſilver, of Courſe, to retreat from 
the Ball A, into the ſhorter Leg, to D; the Diſtance 
of which is meaſured in the ſhort Scale, G H, which 
Number of Diviſions there is to be ſubtracted from that 


Number at which the Mercury ſtands, at I, in the 
longer Leg. Thus, for Inſtance, ſuppoſe that the 


Quick-filver, at D, be 17 Degrees below the Center of 


the Ball A, and that the Meroury, in the longer Leg, at 
I, ſtands againſt 75, then from 75 you deduct 17, and 
there will remain 58, to which the Quick- ſilver has ſub- 
ſided with the greateſt Degree of Cold that has happened 
ſince the Inſtrument was fitted for Uſe: And thus, 


filling the ſhorter Leg with Quick-ſilver, from the B I 


A, which is done by reclining the Inſtrument till the 
Mercury in the Ball A, lies over the Orifice of the Tube, 
when Spirit, in B, being a little heated, will drive 
it into the Tube by Degrees, till it is filled to the Top, 


and united with that in the Ball; in this Poſition it muſt 
remain till the Spirits become cold, and then it is fitted 


again for Obſervation; and if, in the Beginning of the 
Winter, it be in this Manner prepared, it will ſhew the 
8 Degree of Cold that has happened during the whole 
Winter 


„ by the greateſt Length of Spirit in the ſhorter 


Leg, meaſiired in the Scale G H. There are ſeveral 


other minute Particulars relating to this Inſtrument; | 


which, if you chuſe to be farther ſatisfied about, you 


may, at your Leiſure, conſult the 38th Number of the 
Philoſophical Tranſafions, Vol. I. Part I. for the Lear 1757. 
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AND LADY's PHILOSOPHY. 3% 
BAL HBC ( 
Of the Nature and Uſe of HycromeTtEers, - 

| | Euphroſyne. lO 


ESIDES the Barometer and Thermometer, you 
mentioned another Inſtrument uſed. in philoſophical 
Enquiries, which you call an Hygrometer; pray, is it of 
Moment enough to require any of your Time in the De- 
ſcription thereof | 
Cleon. It is not to be expected, that every Thing 
ſhould be of equal Uſe and Concernment; and fince 
theſe Inftruments are deſigned to ſhew the Moiſture and 
Dryneſs of the Air, they cannot be ſuppoſed unworthy 
the Obſervations either of a Philoſopher, or a prudent 
Man; for we find, by Experience, that moſt Things are 
affected by the Moiſture and Dryneſs of the Air, 
and particularly the Animal QCEconomy, the Cauſes of 
the minuteſt Variations in which, it is of the utmoſt” 
Conſequence to explore; as a' dry Air, whether hot or 
cold, is always healthy, ſo a moiſt, or damp Air, is well 
known to be productive of many Diſorders to Mankind, 
as Colds, Rheumatiſms, Pains in the Joints, and many 
other dangerous Diſeaſes; an Index, therefore, to ſhew, 
conſtantly, the different State of the Air, in a Room 
where we utually fit, muſt be conſidered as one Thing 
neceſſary towards the Preſervation of our Health; and 
we cannot be too well prepared againſt the Attacks of ſo 
great a Number of Diſorders that we are liable to from 
every Quarter. „ e eee ET ee os 
1 What are the Forms of theſe Inſtruments, 
and which would you recommend as the beſt? 55 
Cleon. Many are the Contrivances, and the different 
Forms of thoſe Inſtruments, which the Ingenuity of Men 
have contrived, and alſo, the Materials of which they 
have been made, which depend, in general, upon three 
different Principles, viz. firſt, the Expanſion, or Con- 
traction of Bodies, by Moiſture and Dryneſs; ſecondly, 
the Increaſe, or Decreaſe of Weight, from the ſame 
Cauſes; thirdly, the different Motions of the ſame Body 
«cafioned by thoſe different Qualities of the Air. Ft 
e Eupbreſ, | io 


hanging at one End, and 


e Se EI 
: 
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Eupbraſ Will you be ſo good, as to illuſtrate theſe 
Things, Cleonicus, by Examples: 


Cleats Every Plank or Board becomes an Hygrometer, 


by expanding of contracting witli Moiſture ad Pryneſs; 
which you ſee very often in the Paiinels of the Wainſcot, 
the Doors of the Room; c. are found narfbwer and 
wider, as the Air is more or leſs dry; patticulatly in Fir, 
the moiſt Particles of Air inſinuating wits the Pores of 
this Wood will cauſe a conſiderable Increaſe of its Dimen- 


fions, laterally or Sideways; and thereſtireg if . | 


Pieces of a Deal-board were ge- off a- eroſs the 

2 about an Inch wide, and then glewed ne: by 
ir Ends, they would, by this Means, make 4 oy 

convenient —— ; as the Length would, by 


| Means, become very different, and eaſily variable; by 


Moiſture and Dryneſs; and ſuch a compound, lignous 
ror might, in many Gates, anſwer very good 
e 
Eupbroſ. This is a; very natural, ani eurious Conti: 
vance z and, pray, what Forms ariſe from your ſecond 
Principle, the Increaſe of Weight? 
Cleon. You will eaſily apprehend, that any Body, of 2 
Subſtance, - will naturally attract and imbibe the 
Particles of the Air, and thereby, of Courſe, 


| wants heavier. Hence, then, if a fine Balance, or 


Stilyard, be provided: iin a large Piece of Spunge, 
porzed at the other; in a 
Middle State of the Air; a — if the Style, or Cock 
of, the Balance, be made to move over a graduated Circle, 
as the Spunge became heavier, or lighter, by OO 
and Dryneſs, it will be ſhewn by the D 

Side or 1" other of that middle Point; ad to. keep this 
Equipoize, in different Weights of the Air, a ſine Chain 
is uſually fixed to the Bottom of the Balance, Part of 
which is ſupported by a Stand for that Purpoſe; and 28 


che Scale, or Beam of the Stilyard riſes higher or lower, 
ſo the greater or leſſer Quanti | 


uantity' of this Chain will con- 

ſtantly preſerve the variable Equilibrium. But in making 

+ comme of this Kind, the ide of Spunge ſhould: be 

prepared by dipping. it in a Solution of 8. Salt of Tartar, 

Sal Armoniac, c. and then dried again; for by this 

** the Spunge becomes impregnated with _ 
w 


„ SS TL 
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eſs which attract more readily a larger Quantity of Moiſture | 
in the Air; alſo thoſe ſpungy Bodies ſhould- be very thin, 1 
ers in order to have as much Surface expoſed to the Air as | | 
83 poſſible, by which Means the Variation will be the more 7 
ot, eaſily diſcovered, 8 | „„ | 
nd " Euphreſ. And what Sort of Hygrometers are derived 1 
ir, from your third Principle? | | B 4 4 
of Clean, Any Thing that is naturally of a fpiral, or i | 
n. twiſted Form ; particularly the Beard of a wild Oat, and | 11 
ral that of ſome other Vegetables; for the Moiſture of the | | 
in; Air inſinuating into the Pores, or between the Parts of 14 
by thoſe Bodies, expands them, leſſens their natural Elaſ- 9 


4 ticity, and cauſes them to unbend, or gradually to 

w become untwiſted ; as on the Contrary, when from a” 
by moiſt State in the Air it becomes dry, thoſe Particles by Þ 
us Degrees are exhaled, and the Beard returns again, by | 
od Degrees, to its original twiſted Form; and therefore, if 'Þ 

the Beard of a wild Oat be placed in a Perpendicular, 

ri- and a fine Index placed on the Top of it, over a ſmall 


nd Circle, divided into Degrees, it will naturally ſhew the | 
Moiſture, and Dryneſs of the Air, by its Motion back- | 
f 2 ward or forward over the ſeveral" Parts or Diviſions. 


the thereof. And. theſe, I think, are the principal Kinds 
ſe; of  Hygrometers, which have been hitherto invented. I 
or am not, indeed, provided with one of every Sort, to 
ge, ſhew you; but have a Print of them, which will com- 
a municate the Ideas of their Conſtruction and Uſe as per- 
ck featly as the Inſtruments themſelves. 3 

le, Euphroſ. J apprehend the Natrue and Deſign, of them 
ure all very well, from the Prints; but you have not yet 
ne told me which Form or Conſtruction you think the beſt 
his Sales oo on tO 2 OT RT 0 

ain Clean. It is difficult to ſay which is the beſt, ſome 
of having an Advantage in one Refpe&, and ſome in another; 
as but that which is moſt convenient for general Uſe, and 
er, yet very exact at the ſame Time, is what makes the 
n- Wy third Part of the triple Weather-glaſs. This conſiſts of 
ing a long, twiſted Cord, which you ſee ſtrained over the 


| 
| 


be Frame of this Barometer in a horizontal Poſition.* | 
al, T 825 e 85 75 n 
= Plate XXVL b Ui 
5 i 9. $44 
ich Eup of | 411 

| bi 
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—— I do not clearly fee how this Cord operates as 


grometer. I eaſily apprehend, that it muſt be 
pr aged flacker or tighter, as the Weather is dry 
or moiſt; but, how is that Index which I fee on the 


upper Part of- the Plate, moved backward and forward 


over the Semi- cirele by that Means ? 1 

Cleon. For this Purpoſe, there is a little Wheel and 
Axle placed in the back Part of the Frame, which is 
very freely moveable. About this Wheel, the fine Piece 
of Silk-ſtring, which you ſee hang from the Middle of 
the Cord, is put with a ſmall Weight hanging at the 
End; fo that, when the Cord relaxes or contracts, the 
Middle Part will deſcend and aſcend, through a finall 
Space; and conſequently, - by the String, the Wheel 


will be moved a little one Way and the other, The End 


of the Axle of this Wheel comes to the Out- ſide of the 


Plate, through the Center of the Semi- circle; on this 
the Index is ſcrewed, and, as the Wheel and its Axle 


move by the String from che Cord, the Index, of Courſe, 
muſt be carried from one Fart of the Semi- cirele to the 
other. 


9 ag 1 have l me to my Satisfaction. 
J ea ee, 


that when the Cord relaxes, by the Dryneſs 


of the Fo it muſt deſcend a little in the Middle Part, 


the Silk-ſtring there, by its Weight, will carry the 
Wheel x ſmall Matter round, and move the Index over 
the Right-hand Quarter of the Semi-circle, ſhewing the 
ſeveral Degrees of Dryneſs in the Air; but when the Air 
is moiſt, the String will ſwell, contract, and riſe again 
in the Middle-part, and carry the Index back to the 
| other Part of the Semi-circle on the Left-hand, and there 
point out the particular Degree of Moiſture. 

Cleon. Your Ideas are very juſt; and 1 have RA one 
Thing more to obſerve, in Regard to this Hygrometer, 
that as it is the moſt ſimple in its Structure, ſo it is the 
__ accurate far Uſe, aged the leaſt A LR in the 

orm. 

Eunbreſ. J obſerve your main Drift in every Thing is 
the wo, Accura = joined with the leaſt 3 
the Structure of nn for philoſophical Purpoſes ; 
and if one of this Sort will do fo very well, it muſt cer- 
any ler this Weather- glaſs {for indicating at wy” 
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all the different and important Qualities of the Air) a 
very uſeful Contrivance. Having detained you, I think, 
long enough on this Sort of Inſtrument, I ſhall be glad 
of an Opportunity, when you are next at Leiſure, to 
have your Inſtructions concerning the Nature and Uſe 
of that very celebrated Machine, the AiR-Pume, which 
I have heard ſo much talk of, but have neyer yet ſeen 
any Experiment made with it, 


Cleon. Our next Converſation, my Euphroſyne, will be 


on that Subject ;, and nothing which the Field of Philo- 


ſophy affords can more highly gratify your Curiofity, -or 


improve your Underſtanding, than Experiments made 
therewith. As we haye now ſurveyed the Nature and 
principal Properties of the yaſt ſurrounding Atmoſphere, 
and alſo of many differgnt Species of Meteors generated 
therein, I think, it will be proper for you to conelude 
this Speculation at preſent, by reading the poetical De- 
ſcriptton of this Subject, by the Author of the Poem, 
called, Univerſal Bequty, which I ſhall leave with you fox 
that Purpoſe, „ h | | | 
While Ocean thus the latent Store bequeaths, 
Above, its humid Exhalation breathes ; 
Its Boſom pants beneath the uig rous Heat, 4 
And eager Beams th expanding Surface beat; "EY 
Inſinuating, form the lucid Cell, F | 
74 Bladders the circumfluous Moiſture well ; | 
Th' inflated Vapours ſpurn the nether Tide. 
And mounted on the weightier Æther ride 
A, tho in Scorn of gravitating Pour, 
Sublime, the cloudy Congregations tour; 


Oe torrid Climes, collect their ſable Train, 


And form Umbrellas for the panting Swain 3 
Or figur'd wanton in romantic Mould, .  _ 
Careering Knights, and airy Ramparts holds; 


+.) 


1 ¶ Inblax ning Beams the flitting Champions gild, 
. 


And vaxious, paint the biſionary Field; ) _ 
Sudden the looſe, inchanted Squadrons fl, 
And ſweep Deluſion from the zuond ring Eye , 

. Thence, on the floating W they fail, 
And ſteer precarious with the varying Gale: 
Or hoy'ring, with ſuſpended Wing delay, + + 
And in Diſdain the kindred Flad ſurvey. «: 10 


9 
* 
1 6 
| 
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IPhen ht ien Ather checks their Pride, 


A 
75 - ; ( 
© Compreſſing chill, the vain dilated Tide; ; 
Thea ſbiv ring Eſſence to its Center ſhrinks, ( 
Au @ cold Nuptial fheir Coherence links, 7 
tk artful Touch, the curious Meteor forms; F 
Parent, prolific of ſalubrious Storms, p 
(When from on high the 1 Tempeſt's hurld, 
Enliv' ning as Sneeze to Man's inferior World.) = — 
De frigid Chemiſt culls the min'ral Store, 1 5 
The ga Spherules of metallic Ore; 
Sublimes with Nitre and 6s Foam, 8 
And hoards Contagion in Heaw'ns ample Dome; Of th 
A here Nature's Magazine fermenting lies, | | 


Ii the bright Ray athwart the Welkin flies, 


Web Rage the ſmall Incendiary inſpires, 

boſe kindling Touch the dread Artillery fires; \ 
Duck, with Effuſion wide, the Lightnings glare; T | 
Biploding Bolts, the cloudy Entrails tear; 


Tue cleanſing Flames ſibecp thro' th etherial Room, wo 
And feorft, the groſs infectious Steam conſume, 3 
Our vital Element the Blaze refines, wh ” 
While Man, ingrateful,, at his Heaſth repines. * 
With various Skill, the chilling Artiſt works, Ct 
And Operator chief,  ev'ry Meteor lurks ; Ot G 
Oft, where the Zenith's lifty Realms extend, 4 > | 
Eer MIt, conglobing, by their Weight deſcend, 5 
With ſuuden Nitre captivates the Cloud, beine 
And der the Vapour throws a. whitening Shroud: | % 8 
Soft, from the Concave, how ring l th Er 
Whoſe flaky Texture cloaths our Silver. Ball. 3 
Or when the Shaw'r forfakes the ſable Skies; ihe 
Hap h, the Cold in ſecret Ambuſh lies, . wa F 
Couching, awaits in ſome inferior Space, | . ae 
Andichills the Tempeſt with a quick embrace 10 1 
The chry/tal Pellets at the Touch. congeal, * | 8 

And fromthe Ground, rebounds the murm' ring Hail. * » 
Or anffant,. where this Artificer dwells, - 13 A 
And algid; from his Heights the 275 1 1 "TRA 
J ALMieHry ALCHYMIST his-Limbeck rears, ” 5 880 
His Lordly Taurus, or his Alpine Peer; 3 

Saufpending Fogs around the Summit ſpread, Th tl 
And gloomy Columns crown each Zang Head, . t 
W 5 | ; Obſtructed, ty, h 


ted, 


AND LADY's PHILOSOPHY. 333 
Obſtructed, drench the conſtipating Hell, | 
And ſoaking; thro the porous Grit diſtil; 
Collecting from a thouſand thouſand Cells 1 
The ſubterraneous Flood impatient ſwellssʒ 
l hence iſſuing Torients burſt the Mountain's Side, 
And hence impetuous pour their headlong Tide. 


| 2 5 e's 
— 22 


DIALOGUE Xl 

0f the Invention and Consraverion. of the 
| Alx-Pouß. 35 
\HE preſent Hour, I fee, is deſtined for my In- 
formation in a Part of Knowledge that I have as 

jet few or no Ideas of. This Machine, I preſume, 
$s what vou call the Air-Punp; it appears to be of a 
curious Form and Make; and I ſhall be highly pleaſed 


Cleon. The Inventor of this famous Machine was 
Oito-Guericke, a Conſul of Magdeburg, who, ſome Time 
before the Year 1654, firſt contrived and brought it into 
Ve; for it was then, that this ingenious Canlegits, | 
being employed in a public Negotiation at Ratiſbon, had 
n Occaſion offered him of ſhewing his Inſtrument to 
the Emperor, ' and ſome other, Princes. there. preſent; 
imong whom, the Elector and Archbiſhop of Mentz 
vere particularly delighted with the Contrivance of the 
laſtrument, and the curious Experiment exhibited by 
t; inſomuch that he became very deſirous of having 
vch another Machine made for his own. Uſe: But this 
could not eaſily be effected, by. Reaſon of the ſhort Stay 
they had to make at Natiſbon, and for want of ſkilful 

orkmen. However, he prevailed with the Inventor 
b part with his own Apparatus; and at his Return, 
arried it home with him to J/urtzburg. Here it was, 
that the learned and diligent Jeſuit, - Father Schottus, 
being then Profeſſor of the Mathematics in that Univer- 
lty, had the firſt Sight of it, together with ſome other 

Yor I. " "i curious 


| 
| 


4 


vith a ſhort Account of the Original, or firſt Invention 
of it. Can you tell any Thing of that Matter, Cleonicus E. 
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curious and learned Perſons. The Archbiſhop was pleaſ- i 


ed to give them an Account of the Engine; and a 
Relation of the Experiments he had ſeen the Inventor 
perform at Ratiſbon. Theſe they tried over ſeveral 


Times in his Preſence ; and it was not Jeng before they 
themſelves alſo made ſeveral other new ones of the like 


Nature. | 
Euphroſ. I do not wonder at their being highly 


delighted with ſuch a curious Invention, and which, I 


ſuppoſe, ſoon made a great Noiſe in the World at that 


Time, and ſoon reached the Ears of moſt of the Virtue 
in Europe. | | 


Chan, Indeed it did; principally by Means of the 


Jarge Correſpondence which Schottus held with learned 
Men in moit Parts of Europe; but more eſpecially by 
a Bock, which he publiſhed in the Year 1657, in which, 
and in an Appendix added thereto, he gave a diſtinct and 
full Account of this Machine, and the Magdeburgic 
Experiments, as he calls them. After this, in the 
Year 1664, he publifhed another Book, giving a farther 
Account of the Experiments that had been made fince 
the printing his former; and laſt of all, in the Year 
i672, the famous Inventor himſelf Otto Guericke, was 
pleaſed to give a moſt perfect Narrative of his own 
Trials, in a Book, which he calls, New Magdeburgit 
Experiments in Vacus, Theſe Books all explain the 
original Conſtruction of this Inſtrument, which, it muſt 
be confeſied, was very aukward and imperfect, in Com- 
pariſon of the Forms in which they are now made; 
for in order to try Experiments with them, they weie 
obliged to place their Glaſſes, and other Veflels (from 
which they would exhauſt the Air) under Water, in 
- Order to prevent the Air from getting in again. 
Euphroſ. No Wonder, if there has been a gradual 
and very conſiderable Improvement in an Engine of ſuch 
an extraordinary Nature, and I imagine, it was not long 
before ſome of our Britiſß) Geniufles took it in Hand; 
for I have often heard it obſerved, that the Eugliſb nevel 
fail to improve upon the Hints they receive of any foreign 
Invention; and, indeed, I have heard fo much Talk 
of Boyle's Air-Pump, that I really took it for granted, 


he was the Inventor of it, I ſuppoſe, therefore, it was 


7 
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he, among our Countrymen, who firſt ade: any Progreſs 
in its Improvement, 


Cleon. So far you are 78 Se Siſter, and Multitudes 


think as you do, that Mr. Boyle was the Author of this 
Invention, from its having been ſo generally called the 
Machina Boyliana; and, the void Space produced by it, 


the Vacuum Boylianum : But theſe Appellations were 


rather the Conſequence of his great Improvements in 
the Fabric of the Machine, the new Method of try- 
ing Experiments with it, and the numberleſs dſeful 
Purpoſes to which he applied them, the Glory of which 


has, in a Manner, totally obſcured. all that had been 
heard of before in the Magdeburgic Experiments. Mr. 
Boyle himſelf gives a true Account of the Invention of 


this Machine, as I have now mentioned, in a Letter; 


which he wrote to his Nephew, the Lord Dungarvon, 


at Paris. Two Years after Schottus's Book vas firſt 


publiſhed, he does, indeed, ſay, that he had ſome 


Thoughts on the ſame Subject before he had heard of 
thoſe ee Performances Abroad; but that they 
bad really anticipated him in the Invention of the Ma- 
chine: But he obſerves to his Lordſhip the great Imper- 


fetion the Invention then laboured under, and employed 


two Gentlemen, Mr. Gratorix and Mr. Hooke, after- 
wards Dr; Hoofe, to contrive ſome Air-Pump, which 
need not, like that other, be kept under Water, and 


be more eaſily and generally 2pplied to Uſe, which 


after ſome unſucceſsful Trials was at Length effected. 
Euphroſ. Are the Aijr-Pumps now in Uſe of this 
ariginal Form of Mr. Boyle's ? 


Cleon. No; far enough from it: His own Aiterdtions 


were not a few. Dr. Hooke's Pump ſerved him not 
long ; another Fo orm, invented by Mr. Pappin, pleaſed 


Mr. Beyl⸗ ſtill better, and ſucceſſive Changes and Im 
provements were made; till at laſt, it arrived to the 
Perfection which it received from the Hands of that ex- 
cellent Operator, the late Mr. Hawkſby, which is ſtill 


one of the Forms in uſe; and is this large Engine, which 
you ſee in this upright Frame. 
Eupbreſ. An elegant and noble lookin Machine, 
indeed. Pray, What * be the Expence of it? 
a 2 
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Cleon. This, which you ſee in this Mahogany Frame, 
with this large Apparatus of Glaſſes, Braſs-work, &c. 
colt 30 Guineas. ; | 

Eupbroſ. I do not think it dear. Were Ia Man, 
I-ſhoutd much ſooner part with that Sum of Money for 
ſuch an Object, than hundreds of others, on which it 
is often expended. In 'I'ruth, I wonder at nothing 
more, than to ſee how free and ready Gentleman are in 
the expenſive Purchaſes of raiſing Subjects, and regli- 
gent of thoſe of the greatelt Curioſity, and moſt general 
Importance. But, I obkrve, you have other Forms 
of: Air-Pumps; three of which, I ſe, here upon the 
Table. Pray, what is-peculiar to each ef them ? 

Chon. Il wo of theſe are alſo double barrell'd Air- 


Pumps, and the other is a ſingle One. The firft, or 


largeſt, was made for the Conveniency of placing it 
upon the Fable, while the Operations are performed 
on it. Theſe were made, at firſt, by one Davenport, 
and eal'ed Davenport's Table Air-Pump. The Second 
wat | contrived: to be of a portable Form, and to,xeduce 
the Mechaniſm to a ſtill more ſimple Struture. This, 
therefore, is called, the portable Air-Pump. The laſt 
is a ſingle barrelYd Air-Pump, and is a fingutar Improve- 
ment of this Machine, for ſuch as are very curious in 
pneumatical Experimen.s, 1 
Euphroſ. The external Appearance of theſe Machines 
muſt highly delight the Eye; but the Rationale of their 


Structure and Uſefulneſs, I preſume, depends upon a 


particular View of theſe internal Parts. | 
Cleon. It is certain, you cannot know'the Nature, 
or Uſe, of an Air-Pump, without being particularly 
acquainted with its internal Structure and Perts; and 
I: propoſe, in the next Place, to anahize one of them, 
or take it to Pieces, and you will find, that the con- 
ſtituent Parts are not many, and their Uſes not difficult 
to be underſtood. For this Purpote, I fhaijl' take in 
Hand the portable Air-Pump, as that contains no more 
Parts than are abſolutely neceſſary, in a Form where 
two Barrels are ue. | 

Euphroſ. The Parts of this Pump are fo few in Ap- 
pearance, that I imagine the Diſſection of it will not be 
either tedious or troubleſome. Ip 
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Cleen, It will not in the leaſt.— For you ſee, 


only take theſe Screw-p'ns out, and the Head, or Tap 


of the Pump, divides itſelf into two Parts, which fall 
off, ſhewing the Wheel, with the P.ſton:, on each 
Side, which it moves alternately up and down, in the 
Barrels, when itſelf is turned round by the Winch. 
Euphroſ. This JI plainly perceive, and that the Uſe 
of the Frame is only to keep theſe parts together in 
their proper Poſitions, in working the Inſtrument. 
Cleon. I remove the Wheel, and the Barrels eaſily 
come off, as they were only before preſſed down by the 
Frame of the Pump, which is ſcrewed down on the 
Top for that Purpoſe. The Cavity of theſe Barrels 


3s exactly fitted, by the lower Part of the Piſtons, | by 
Means of Leather, ſupplied with Oil; ſcrewed on te 


each; fo that no Air can, or ought to paſs between 
them and the Barrels. The next thing that you ob- 
ſerve ie, that the Piece, ſcrewed on at the Bottom of 
each Piſton, is perforated with a Hole through the 
Middle, over which Hole, you ſee is tied a ſmall Piece 


of Leather, which is called the Valve; and as this Part 
is ſcrewed into the Piſton, this Valve, opening upwards, 


gives a Paſſage for the Air through it from below. 
Again, inthe Braſs Plate, on the Bottom, you ſee other 
Pieces of Braſs ſcrewed in, having H les, in like Man- 
ner, through them, with the fame Leather Valves on 
the Top as before, in the Piſtons ; ſo that, by this 
Means, there is a Paſſage for the Air from any Receiver, 
placed on the circular Plate of the Pump, to the Cavity 
of the Barrels below, which ſtand ever thoſe Parts; 
for this large Plate of the Pump is perforated with a 
Hole, quite to the Center ol the Fore- part, and thence 
croſs-wiſe, on each Side to the Barrel. Theſe Parts, 
few as they are, are all that are eſſential to Pump-work 
of any Kind; for there is no Difference in the Nature 
of the eſſential Parts of a Pump, whether it be for ex- 


| hauſtjng Water, Air, or any other Fluid. 


 Euphroſ. Theſe Parts, [ obſerve then, are only two 
Barrels, two Piſtons, one Valve in each of them, and 
one Valve under each Barrel, in the Plate of the Pump; 
beſides the Wheel, which gives Motion to the Piſtons: 
—But how am I to underſtand the Rationale of working 
ö L200 : A a „ 0 | this 
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this Machine, when all the Parts are put together in 
their proper Place and Order? CV 
Cleon. Lou will thus eaſily underſtand it, by con- 
ſidering the thing in a proper Manner; that is, the 
Action of one Barrel by itſelf alone. In the firſt 
Place, you ſee. the Piſton is placed at the Bottom of 
the Barrel, and it is ſuppoſed, that it fits the Barrel 
ſo very nicely, as to leave little or no Air below it. 
Then (ſecondly) I turn the Winch, and lift up that, 
Piſton: to its proper Height. Thirdly, in doing this, 
T lift up the Column of Air that ſtands over the Piſton, 
and thereby make, in the Cavity below, a Space, in a 
great Meaſure void of Air, ſuppoting. that none could 
late of the Pump, 
—— Fourthly,.: but upon lifting up of the. Piſton, the 
Air from the Receiver, placed on the Pump, will not 
ſuffer this void Space in the Barrel; but, by Means of 
its Spring, will ruſh into the Bartel through the Valve at 
the bottom, till the Air in the Barrel and in the Recei- 
ver, be of ara fern and conſequently, That in 
the Receiver is by this Means rarified, or becomes leſs 


denſe, by being expanded into a larger Space. Do you. 


underſtand: me thus far, my Euphroſynef | 
Euphroſ. I believe I do pretty well; but as yet you 
have performed but one half of the Operation. 
Cleon. Tis true, we have not; for the Piſton, in 
the next Place, muſt be carried down to the Bottom of the 
Barrel again; by raiſing it up, we have brought ſome of 
the Air out of the Receiver into the Barrel, and now by 
depreſſing the Piſton, we ſhall get it out of the Barrel 
too, and fo get rid of it quite. Thus I force the 
Piſton. dowyn to the Bottom, by turning the Winch the 
contrary Way; in which Action, you'll obſerve, (firſt) 
That, as the Piſton goes down, the Air, contained 
below it in the Barrels, as it cannot return thro' the 
Valve at the Bottom into the Receiver, muſt be condenſed 
by Degrees, till at length, it becomes of equal Denſity 
to the external Air above the Piſton. (Secondly) After 
this, as the Piſton deſcends lower, the Air will become 
more condenſed in the Barrel than the outward Air, if 
it had no Paſſage through a Valve in the Piſton; but, 
15 there is ſuch a Paſſage, it can ſuffer no greater Con- 
"437 d 2. NS 
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denſation ; becauſe, by its greater Spring, it will ruſh 
thro' the Valve in the Piſton, and make its Eſcape into 
th2 common Air, from whence it cannot return, as, we 
have before ſaid, by reaſon of the Valve in the Piſton 
ſhutting downwards, by the Preſſure of the incumbent 
Air. hus we have exhauſted a Part of the Air out of 
the Receiver, and the remaining Arr will be gradually 
very nearly all exhauſted, in the ſame Manner, by the 
conſtant Working of the Pump; for the Piſton in the 


other barrel does the ſame Thing, as you have now 


ſeen 3 and as they are both worked by the ſame Stroke 
of the Winch, their Action may be alternately repeated, 
till the Air is exhauſted from the Receiver, as far as is 
required. | 
Euphroſ. My dear Cleonicus, you take great Pains to 
inform me; and, I hope, I am not fo dull a Scholar, 
but that I can in general underſtand all that you have 
ald; and I doubt not, when I come to ſee ſeveral Expe- 
iments of this nature performed, I ſhall gradually get a 
more perfect Knowledge thereof, | 
Cleon. I make no Doubt but you will; for bare In- 
ſtruction, without an Illuſtration by Experiments, will 
require not only great Capacity, but great Attention, to 
comprehend what will otherwiſe be very eaſily deduced 
irom. Facts, joined with a proper Method of reaſoning on 


them. 


Euphroſ. T preſume the Mechaniſm of the Pump, in 
the ſeveral Parts we have now deſcribed, is the fame 
nearly in all the different Forms. | PT 


Cleon. It is ſo, in thoſe which you ſee conſiſting of + 


two Barrels; and likewiſe, in the fingle Barrel Pumps of 
the common Sort; but that one which you here ſce, is of 
a peculiar Make, the Rationale of which deſerves, in a 
few Words, to be explained; in order to which, it muſt 
te obſerved, that, when the Piſton is raiſed in a ſingle 


Barrel, as the Weight of the Atmoſphere lies upon it, fo 
that Weight lies upon the Hand, in every Stroke of the 


Piſton, Indeed, when we firſt begin to work the Pump 
that Weight is inſenſible, by reaſon that the Spring of 
the Air below the Piſton is equal to the ſaid Weight 
above it; but in*every Stroke, the Spring of the Air 
below it, which comes from the Recipient, is diminiſhed, 
8 . 


| 
| 


while 
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while the Weight of the Atmoſphere in the Barrel aboye 
it remains the ſame; and therefore, will be more and 
more ſenſible, as you proceed in working the Pump; 
till at laſt, when the Air is nearly all exhauſted from the 
Receiver, the whole Weight nearly of a Column of Air, 
upon the Surface of the Piſton, muſt be raiſed by the 
Hand alone, without any Aſſiſtance from the Spring of 
the internal Air. „ | 
Euphroſ. J apprehend what you ſay, and moſt natu- 
rally aſk this Queſtion; why then are ſuch Pumps in 
Uſe ! For the Labour muſt needs be very great in work- 
ing them, as you have heretofore convinced me, that the 
Weight of the Air, upon a circular Inch, is 12 Pounds, 
and conſequently, if the Piſton of the Pump be any thing 
conſiderable, ſuch a conflant Weight of the Air, and the 
Labour it cauſes, would diſcourage the Uſe of ſuch 
Pumps. | 2 
Cleon. The Query you put is very pertinent; to which 
it is replicd, that if the Piſton be made ſmaller, the 
Weight will be thereby leſſened, in Proportion to the 
Square of the Surface; ſo that a Piſton, half an Inch in 
Diameter, ſuſtains but a fourth Part of the before-men- 
tioned Weight, or only four Pounds; but, as when the 
Piſton is ſmall, the Strokes muſt be many more in Num- 
ber, this Weight, tho” leſſened, muſt be often repeated, 
which cauſes a Diflike in People to theſe Pumps after all; 
eſpecially, if we add to this, that the Expence of a ſingle 
Barrel Air-Pump, with its proper Apparatus, is nearly 
great as that of a double-barrelied Pump, of the port- 
able Form you here ſee. _ | | Tn 
. Euphroſ. It was on this Account then, I preſume, that 
we have the Invention of the ſingle barrelled Pump, you 
here recommend. I ſhould be glad to know what are the 
particular Advantages of this | Conſtruction, _ and the 
Principles on which they depend. + 
_ Cleon. The principal Deſign in this Pump, is to render 
the Weight of the Air inſenſible on the, Hand in work- 
ing; for which Purpoſe, you fee à Valve is provided in 
Piece fixed to the upper Part of the Barrel, and a Collar 
of Leathers, through' which the Shank of the Piſton 
aſſes.in a Piece, ſcrewed on upon the Top of the Bartel. 
The Efe of this Valys is wude, for, did, i give 
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Paſſage for the Air out of the Barrel; and ſecondly, pre- 
vents any Preſſure of the ourward Air upon the Piſton in 
the Pump, excepting what lies upon the {mall Hole in the 
Valve, which is altogether inconſiderable and impercep- 
tible ; and farther, as the Air cannot return by this 
Valve, ſo neither can it get through the Braſs Piece in 
which the Piſton moves, by Reaſon of the Leather ſitting 
very cloſe ahout it, and well ſuppled with Oil, which, 


at the ſame Time, by no Means prevents a free and eaſy. 
Motion of the Piſton : 


This Contrivance of a Collar of 
Leathers, you will obſerve in the Courſe of our Expe- 
riments, will he of neceſſary and frequent Uſe in many 
other Caſes of a like Nature. Beſides theſe Particulars, 
there are ſome other Improvements which the Author of 
this Contrivance has made in the S:ructure and Appa- 
ratus of an Air-Pump; ſo that thoſe who chuſe it may 
exhauſt the Air from any Veſſel, as far as the Power of 
Mechaniſm, and the Nature of Air will permit. 
Euphroſ. But how do you find in what Proportion the 
Air is exhauſted from any Veſſel placed on the Pump? 


Cleon. By means of a Gage, which is provided for that 
| Purpoſe of different Forms, according to the different 
Kinds of Pumps that are uſed. This Gage conſiſts of a 


Glaſs Tube, immerſed in a Baſon of Quick-filver, in the 
large * Air-Pymp. This Tube communicates, on the 
5 5  _ other 


* The moſt elegant Form of this Pump we have thought 
proper to give a Print of, for the Sake of explaining the ſeveral 
Parts of which it conſiſts, which are the following: 

a'a, 'The two Braſs Barrels of the Pump. | 
6 b. The Handle, or Winch, by which | 

ec, The two Piſtons are worked in the Barrels. 
d, A Braſs Elliptic Baſin, which was formerly in Uſe for 


holding Water to ſupply two Leathers in the lower Part of the 


Baſin, but is now diſuſed, as not neceſſary. | 


ee, Two ornamental Pieces of Woo which 

ff, The Head of the Pump is ſcrew faſt down upon 
the Barrels. 1 
g g. The two Pillars ſupporting the ſame. 


4 b, Along Pipe, by which the Air paſſes from the Receiver 
into the Barrels. « | 

7 i, The Braſs Plate, on which the Receivers are placed, to 
be exhauſted of their Air, Sh 
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other Fnd (by means of a Piece of Braſs) with the Hole 


in the Place on the Top of the Pump ; ; and conſequently, 


with the Receiver, placed over it; ſo that, when the Air 
is drawn from the Receiver, it 18. at the ſame Time 
taken from the Glaſs Tube, or Gage; and as the Spring 
of the Air, within the Gage, is by that means lefſened, 


the Preſſure of the outward Air becomes greater, and 


forces the Quick- ſilver up in the Tube; fo that, as the 
Quantity and Spring of the Air is leſſened in the Re- 


ceiver, the Quick-fi]ver ' riſes higher and higher in the 


Tube; and could the Air be entirely exhauſted, the 
Mereury would be juſt as high in'the Gage, as it ſtands 


at that Time ina common Barometer; and to convince 


you of this, ſhall be the firſt Experiment on the Pump. 


Euphroſ. This will give me great Pleaſure, Pray pro- 


ceed to the Operation. —l ſuppoſe the Diviſions on the 


long Slip of Wood are ſo many Inches, * Wen pen 


meaſure the Riſe of the Quick- ſilver. 
Cleon. That is the Uſe of it. To prevent the Air 


from getting into the Receiver, I firſt place this wetted 


Leather on the Plate of the Pump, with the Hole in the 


Middle of it, juſt upof the Hole of the Plate. Then 15 


take the ſmall Receiver, and place on the Leather over 
the Hole. I turn the Winch, and raiſe the Piſton from 


the Bottom of the Barrel towards the Fop, and you ſee 


the Quick-ſilver immediately riſe in the Gage —I turn 
the Winch back, and the other Piſton riſing, draws- out 
more. Air,, and makes the Mercury. riſe fill *higher,—I 
proceed in the Operation, and each alternate Stroke ad- 
vances the Quick: ſilver ſtill higher and higher; till at 
laſt,—I move the Piſton many Times up and down, 
without the Mercury ſenſibly riſing any higher. 
Whence you my conclude, that the Air is drawn _ 
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„ Hole i in the Middle of the faid Phew, 
71, The Mercurial Gage. | 
n, The Baſin of Mercury, in which is is immerſed. | 
„, The Stop-Cock, by which the Air 1 is let into the Receivers 


again. 


Theſe are all the eſſential Parts of the Pump neceſſary to be 


deſcribed ; the Apparatus proper for E 1292 we hall. 
exhibit i in a Plate hereafter. 
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of the Receiver and Glaſs Tube, as far as the Pump can 
on FO | | | 


riſing: with every Stroke, with the higheſt Satisfaction; 
and by this one Experiment only, can ſee a great Way 
into the Nature and Uſe of this curious Engine. But 
what is the Form and Rationale of the other Gage you 
mentioned? C „ 
Cleon. I will tell you, and ſhew its Uſe by an Expe- 
riment alſo.—It conſiſts of a ſhort Tube, hermetically 
ſealed at one End, filled with Quick-ſi ver, and inverted 
with the open End into a ſmall Baſin of Quick. ſilver, 
and then placed 'on a ſmall Plate, communicating: with 
the common Duct of the Pump, as you here ſee it on the 
portable Air-Pump. Oromo nr OT fon 9 
'' Euphreſi J ſee it indeed, but I do not rightly under- 
ſtand it. It ſeems to me, as if this Gage was to ſhew 
how far the Air was exhauſted by the Motion of the 
Wie er ren,. gs pents 
Cleon. Tou judge very rightly; for, as the Air is 
drawn out of the Receiver, it is at the ſame Time drawn 
out of the Glaſs, placed over the Gage; and conſe- 
quently, the Spring of the Air on the Quick- ſilver in the 
Baſin being conſtantly diminiſhed, it will at length be- 
come leſs than the Weight of the Mercury in the Tube, 
at which Time the Mercury will begin to ſublide ; and 
as the Operation of the Pump is continued, it will fink 
lower and lower, till at laſt, it will ſtand but a very 
ſmall Height above the Surface of that in the Baſin : 
Whence, | likewiſe, we ſhall know, that the Air is drawn 
out as far as it can be, , EPs wrong 
' Euphroſ. I perfectly underſtand you. But one Thing 
I muſt obſerve, that you ſeveral Times hinted, that the 
Air cannot be wholly exhauſted from the Receiver. 
Pray, give ni the Reaſon of that. 
 Cleon. You will eafily perceive the Reaſon of it, when 
you conſider, that, though the Quantity of Air be dimi- 


| 


niſhed' by each Stroke, and its Spring thereby conti- - 


nually leſſened; yet, if the Operation of the Pump 
were to be continued ever ſo long, the Conſequence 


could only be a continual Diminution of the Quantity of 


Air, b 
een 5 


becauſe 


Eupbroſ. I obſerve the Motion of the Quick-ſilver 


ut. a Total Exhauſtion of it will be impaſſible, 
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becauſe the Piſton can take away no more Air than what 
is forced into the Barrels by the Spring of the remaining 
Air in the Receiver. Therefore, after the laſt Stroke, 
there will be ſome Air remaining, but that may be fo 
ſmall, as not to be capable of throwing up the Valve :ny 
longer, and therefore muſt remain inexhauſtible : But 
theſe Valves and Gages have been ſo ingeniouſly con- 
ceived and improved, that the Quantity of Air may be 
exhauſted to much leſs than the thoufandth Part of the 
Whole; and there are rot wanting a few among the 
Wealthy, who have been liberal enough to encourage 
this Species of Ingenuity to the utmoſt Extent of Air, 

Euphbroſ. Were I among the fortunate Numbers, where 
Affluencè exceeded the neceſſary Occaſions of Life, fo 


far as to put it in my Power to have what I can wiſh, I 


would not only have an Air- Pump, but every other 
philoſophical Inſtrument that the Improvements of the 
preſent Age could ſupply. _ 

leon. This would be making a proper Uſe of the 


Gifts of Fortune, and doing Good with the beſt Grace 
and Taſte; it would be happy for Artiſts and Tradeſmen, 


if more of the Opulent were found of that Diſpoſition... 
But others muſt be provided for, and Pumps of the com- 
mon Form and eaſy. Price will anſwer. all our | Purpoſes 
very weil; as you will perceive by a Series of Experi- 


ments on the portable AiR-Pume, which I ſhall next 


proceed to exhibit. 
Euphroſ. I long till you make a Beginning; as from 
what I have already ſeen, I promiſe myſelf not a little 
Pleaſure 'and Improvement by them, You have already 
ſhewn me one Experiment, and I want to ſee what will 
be the Subject of the Second. - | 

- Cleon, For the ſecond Experiment, I take this ſmall 


Glaſs, and place over the Hole of the Pump, as before, 


and when I have worked the Pump,—you perceive the 
Weight of the Air in à viſible Preſſure of the Glaſs into 
the wet Leather. I ſoon, exhauſt the Air: The Quick- 
ſilver you ſee at 29 and *,—and now, if you try to pull 


the Glaſs up, you will be ſtill further convinced of the 


- 


Weight of Air in preſſing. it down; — Try what you 
eh a. „ 
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Enpbroſ: I will—but it ſticks fo ſaſt that I cannot.— 
Sure ! It can never be the. Weight of the Air that Keeps 
it thus faſt upon the Pump. | 2 

Cleon. It certainly is that, and nothing elſe; you muſt 
conſider, the Surface of this Glaſs is about four ſquare 
Inches, and therefore ſuſtains a Preſſure from the Atmo- 
ſphere of fifty Pounds Weight. No Wonder then, if 
your tender Arm ſhould not be able to raile it from the 
Plate. 855 | 

Euphroſ. Have you any Experiment by which you 
can prove this to be owing entirely io the Weight of 
the Air ? 


Clean. Yes; that will be a third Experiment, and 


ive you an ocular Demonſtration of the Truth. 
f take the ſame Glaſs, and place it under a large Receiver, 
and on one Side of the Hole on the Plate.— I hen, when 
begin to pump, if you ok at the Rim of the ſmall 
Glaſs, you will obſerve it wilt be a little lifted up from 
the Leather, by the Spring of the Air throwing itſelf 
out from under it into the large Receiver: eſpecially, at 
a few of the firſt Turns of the Winch. — The Air is now 
exhauſted far enough. The ſmall Glaſs has now 


dut little Air within it, and is eaſily moved, as you fee 


by my ſhaking the Pump.—But now keep your Eyes 
fixed on the Rim, or Bottom of the ſmall Glaſs, and 


when I turn the Vent-picce to let in the Air, you wilt 


perccive the Weight of it will. fix the Glaſs upon the 
Pump, and you will ſee it tink down into the Leather. 

Zupbroſ. I hear the Air ruſh in, and ſee it fix the Glaſs 
down, in the Manner you mention, by its Preſſure.—A 
curious Experiment this ! and a full Proof of all I defire 
to know ; for now you have taken the larger Glaſs away, 
I find it as faſt on the Pump, and juſt as immoveable by 
my Strength as before. —Theſe Experiments make the 
Weight of the Air ſenſible to a ſurpiiſing Degree. 

Cleon. And you will have more Reaſon to think fo 
from the next Experiment, in which you will be a Party 
concerned ; for you are now to lay your Hand on this 
open Glaſs, placed over the Hole of the Pump, 


Luphroſ. Not I, truly; I am too well convinced of 
the Force of its Preflute, withcut any further Experience 


of the Matter; 
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Cleon. You need not be afraid, my Euphreſyne : you 


may be aſſured, the Experiment is innocent; and I will. 


put my own Hand on the Glaſs fiſt for your greater 
Satisfaction. You obſerve, I lay on the fleſhy Part of 
my Hand, and work the Pump with the other. Vou ſee 


the Fleſh on the Back of my Hand ſenſibly preſſed ak | 


between the Bones, by the Weight of the Air.—And 
below, within the Glaſs, 'you as plainly perceive how 
the Fleſh of my Hand is protruded, or forced down into 
the Glaſs, by the Spring of the Air contained in it. 

Euphroſ. Yes, I ſee all that you mention, and wonder 
how you could aſk me to try ſuch an Experiment; 
which gives me ſo much Pain to ſee it performed by 
Andther.— 1 fhould fear left it ſhould maim my Hand, 
by leading it into the Glaſs. Pray, take your Hand 
off, Cleonicus; for'it has a very diſagreeable Appearance, 
— The Blood is ready to ſtart thro' your Fleſh into the 
Cleon. This laſt Circumſtance, which you mention, 
ſhews the Reaſon why Surgeons take this Method in 
Cupping: for they take a ſmall Glaſs, fix it over the 
Part from whence they intend to take the Blood, and 
with a ſmall Syringe, ſcrewed on the Top of it, they 
draw out the Air from the Glaſs, The Air contained 
in the Fleſh below puffs it up into the Glaſs, and the 
Blood flows in great Plenty towards that Part; and con- 
ſequently, thro' the ſeveral little Orifices made before by 
the Scarificator. 1 


Euphroſ. It is to anſwer the ſame End, I ſuppoſe, 


that I have. ſeen ſome hold the Cupping-Glaſs over the 
Flame of the Lamp, and then immediately apply it to 
the ſcatified Part. 

Cleen. It is ſo; and one would ſcarcely think what a 
Quantity of Air the Flame will inftantly expel from the 
Glafs, and thereby fit it for the Purpoſe. But to 


return from this Digreſſion: you muſt not think to come 


off without laying your Hand on the Glaſs ; and becauſe 


you ſhall not be afraid, I have provided one of a leſs 
Size, — 1 will alſo ceaſe working the Pump, whenever 
you defire me to do it. 


Euphroſ. I am very timid, and yet have ſome Incli- 


tation to try the Experiment, as I love to be 1 f 
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of the Truth of Things by all the Means of Senſation. — 
But be ſure work the Pump very gently. _ | 
Cleon. That you may depend on; therefora put on 
your Hand ſo cloſe that no Air can get under it into 
the Glaſs I give one Turn of the Winch, and 
ou find a ſenſible Preſſure on your Hand, and ſwelling 
of the Fl:h within the Glaſs. A ſecond Stroke 
renders this {till more ſenſible by the Third= _ 
Eupbroſ. Oh ! Cleonicus, remember your Promiſe, 
and ſtop the Pump; for my Hand is fo ſucked in, that 1 
am not able to bear it any farther. It is fixed fo faſt 
down, that I cannot remove it, —— | 
Ceon. You cry out before you are hurt. I muſt 
give you one more Turn of the Wingh—— l don't mind 
your Panic, it cannot hurt you; therefore you mult 
have another Stroke yet, ——— | 
Euphroſ. I beg you will proceed no farther, If you 
do, I ſhall not think you regard me with the Tenderneſs 
of a Brother. How ſhall I do to get my Hand off ? 
— Pray, ex me immediately. x 
Clean. I ſhall inſtantly releaſe you from this philoſo- 
phical Thraldom which you ſeem to be in. You 
have not half the Courage of ſome of your Sex, whom 
J have ſeen ſuſtain the whole Weight of the Air upon 
. their Hand on a wider Glaſs than this, without any 
Out-ery at all. But I turn the Stop-cock, and you 
find no more of the Weight of the Air without, nor 
the Spring within your Hand. 3 80 
Euphroſ. I am glad I am once more at Liberty, and 
muſt confeſs, I am not ſo much of a Heroine as not 
to be fearful in ſuch Caſes, where I know Danger may 
attend an Enterprize, and at the ſame Time know not 


| 
! 
l 
| 
| 


when, or how it may begin, —] make no Doubt, 
bat 1 find Gentlemen as timorous as the Ladies in 


this Reſpect. _ - | 

Cleon. I will not ſay they are more ſo in general ; 

only this I will aſſure you, I bavg found many a one 

whom I could not prevail upon to Jay his Hand upon the 

Glaſs, by all the Importunity I could uſe. | | 
Euphroſ. Well I my Hand is affected with an odd 


Senſation.— How red the Part appears, with the Circle 


of the Glaſs impreſt ? But enough of this, —Pray, where 
I, | is 
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is your next Experiment? I hope you have nothing far- 


ther for me to do. 


Cleon. By the next Experiment, you will farther 
perceive the wonderful Weight of the Air, as it will 


burſt this Bladder, which you ſee tied over the large, 


open Glaſs. . | 
Euphroſ. I ſuppoſe you mean, that, when the Air is 
taken away from the T-fſide, the Weight of the Air 
without is ſo great on the Bladder, as to break its Way 
through it into the Glaſs. . | To 
Cleon. That, you will ſee, will be the Caſe,— I 
place the Glaſs on the Pump, and with one Turn of 
the Winch only, you ſee how the Bladder bends down. 
With a ſecond Turn it deſcends ſtill lower.- 
Eupbroſ. Well! This is a very curious Appearance | 


The Bladder ſeems perfectly hollow, like the concave 


Surface of a hollow Globe. | 8 
Cleon. You happen to hit off the Matter exactly; 

for there is a phyſical Demonſtration, that the Concavity 

of that Bladder, reſulting from the Preſſure of the Air, 


maſt be truly ſpherical. - But now expect the Conſe- 


quence of - omg Preflure, which will more immediately 


affect your Ears than your Eyes.—I give another Turn 
or two, ——— and the Bladder burſts with the Report of 


Euphroſ. I imagined 1 ſhould hear it; but little 
thought of a Sound fo great. I affure you, I ſhould 
have ſtopped my Ears, if I had; for it has almoſt made 
me deaf. — Pray, what Weight do you think there might 
be on the Bladder ? 5 2 

Cleon. The Glaſs is four Inches in Diameter; there 


is therefore four times four, or ſixteen times the Weight 


of the Air on the Bladder, as there is in one circular 
Inch, which, as I have obſerved to you before, is 12 
Pounds; ſo that the Whole is 12 times 16, or 192 
Pounds. No Wonder, therefore, if the Bladder breaks 


with the Preſſure of near 200 Weiglt. 
Euphroſ. Such Experiments as theſe naturally tend, 


by Degrees, to abate the Wonder we uſually expreſs 
at ſome mighty Effecis we obſerve produced by rhoſe 


invifible Agents, the Weight and Spring of the Air 
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Clem, They do ſo; to ſee a huge Fire-Engine, worked 
by one, and the largeſt Bomb-ſhell burſt by the other, 
create Wonder and Amazement in vulgar Minds; but, 
when viewed with a philoſophical Eye, they appear to be 
no other than the ordinary Effects of natural Cauſes. 
he following Experiment will ſhew you how 
naturally the Air will throw itſelf out, by its Spring, 
from any Veſſel in which it is contained, when the 
Preſſure of the external Air is taken away; for which 
Purpoſe, you ſee here, a ſmall, hollow Globe of Glaſs, 
with a long Neck to it.— This Globe, I place on 
another Glaſs, partly filled with Water, and the Neck 
immers'd therein nearly to the Bottom. This I place 
on the Pump, and a cloſe Receiver over it.— Now 
[ turn the Winch, and you ſee how prettily the Air 
throws itſelf out from the Globe, through the Water, in a 
Succeſſion. of numberleſs Bubbles, and that at every Turn 
of the Winch. ee „ 

Euphraſ. See it! Yes, that I do, and with the ut- 
moſt Pleaſure. I likewiſe obſerve the; Reaſon of your 
placing it under Water; for elſe I could not have {een 
the Air make its Eſcape from the Globe. But I 
farther obſerve, that the longer your Pump, the leſs is the 
Quantity of Air thrown out of the Globe at each Ex- 
hauſtion ; but the Reaſon of this, I recollect, you ex- 
ped to ſee the Air entirely exhauſted from the Globe. 

Cleon. I have nearly exhauſted the Air,———and 
when I turn the Stop- cock to let the Air into the large Re- 
ceiver, it will neceſſarily fall on the Surface of the Water, 
and by its Preſſure drive it up into the exhauſted Globe, — 
You ſee the Effect inſtantly produced, "x1 

Euphroſ. It ruſhes with great Violence into the 
Globe, indeed, and almoſt fills it.— The Bubble of 
Air, which I ſee on the Top, is, I preſume, that which 
remained in the Bulb, after Exhauſtion, and is now con- 
denſed into a ſmall Space. 

Cleon. That is really the | Caſe ; and you ſee by that, 


how ſmall the Quantity of remaining Air is compared 


with the Whole, at firſt contained in the Globe, or 


to the Bulk of Water now in it, which muſt be equal 


to the Quantity of Air drawn out; and in common 
Vol. I, 7 B b | | Pumps, 
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Pumps, it is about tooth Part of the whole. And we 
ſee, in this Experiment, that the Spring of the Air, in any 
Quantity, 1s equal to the Weight of it, by producing an 
equal Effect; for while the Spring of the internal Air was 
leſs than the Weight of the external Air, the Water kept 
riſing in the Globe; but when the Spring at faſt became 
equal to the Preſſure, the Water ſubject to both their In- 
fluence, and finding it equal on either Side, could no lon- 
r move. 1 i 
Enaphreſ. This is a plain Demonſtration of a very im- 
portant Propoſition, but how d you get the Water out of 
the Globe again? | | Hara 
Clean. By a Proceſs juft tile Reverſe of the former 
Experiment. Now I take this ſmall Glaſs-jar, and 
placing it on the Plate of the Pump, I invert the Bottle of 
Water upon it, and covering the Hole with the Receiver, 
T begin to exhauſt, and you obſerve, that no ſooner the 


Winch moves, but the Water begins to deſcend through 


the Neck of the Bottfe. It drops only at firſt ;, but, as the 
Motion of the Pump is continued, the Motion of the 
Fluid is accelerated, and at length it runs in a continual 
Stream. This Stream likewiſe is accelerated, till at 
laſt, you fee it all run out, and with the fame Number 
of Turns of the Winch as before were made to fill it. 
Enuphrof. This is a very entertaining, as well as 
inſtructive Experiment; for by this, 1 ſee, that the 
Weight of Water ſuſtained” is always proportioned to 
the 5 of the Air. As the latter is leſſened, the 
former muſt be ſo of Courſe, till the Spring of the 
Air within becomes equal to that without; when the 
Weight of the Water decomes nothing, and conſe- 
quently muſt be all run out. — Thus far I have 
been able to underſtand the Nature of this Experiment. 
Pray, what Uſe do you make of it, Cleonicuſss 
Cleon. To ſhew the Reaſon of another ſimilar Ex- 
periment with an Egg, which I have here provided for 
that Purpoſe; for if I make a Hole in the little End of 
this Egg, and place it with that End downwards, as I 
did the Far, with the Bubble of Water before, —You 
obſerve, that as ſoon as I turn the Winch, the White of the 
Egg and the Volk are both protruded through that Hole, 
Eupbripe 


aud the Egg beeomes entirely empty. 
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Euphroſ. Indeed, I do obſerve it with very great 
Pleaſure; and one would think, there muſt be a Bubble 
of Air in the great End of the Egg, like what we had 
before in the Bottle, to contribute, by its Spring, to the 
Expulſion of the Contents of the Egg. ny 


Cleon. You have juſt hit upon the Thing. | There 


really is ſuch a Bubble of Air in the great End of every 
Egg, and as it contained between the Shell and the Skin 


of the Egg, we ſhall have an Opportunity of ſhewing it, 
by an Experiment in a very curious Manner. Thus 
take away with a Penknife near Half the Shell of the Egg, 
and then placing the other Half- upright, on'the great End, 
that you may ſee all the internal Part, I place a ſmall Glaſs 
over it. and turning the Winch, you ſee the Skin begin 


to riſe from the Bottom. As I continue to work the 


Pump, you ſee the Effect of that Bubble of Air maniſeſtly 
by raiſing the Skin ſtil] higher and higher in the Egg. 
You now ſee the Skin up to the Top of the Egg. 


lou ſee it riſes {till higher and higher, and puts on the Form 
of that Part of the Egg which is taken away: ſo that now 
the Skin of the Egg on one Part, and the Shell on the other, 


make the Egg appear, as it were, again compleat. 
Eupbreſ. A. wonderful Spectacle this, and what I 
ſhould never have thought of if I had not ſeen it 


Indeed, I have often obſerved in boiling of Eggs, that 


there was always a hollow Part in the great End between 
the coagulated - White and the Shell; and further, I 
have often wondered, that the Shell ſhould fo readily 
come off at the great End of ſuch an Egg, but ſhould 
adhere to, and be with Difficulty ſeparated from the White 
at the little End. 2 1 1 

Clion. You have heard of the old Adage, There 
is Reaſon in rogſting of Eggs.——That very Reaſon, 
which you now ſee in boiling them, is all contained in 
this Bubble of Air; and this is only one Inſtance, out 
of many, of culinary Philoſophy; or that which con- 
cerns Cookery, which, therefore, ſhews it to be an 
Art, which is not only neceſſary in Life, but ornamental 


in your Sex; as it is in every Part founded on the niceſt 


Principles of natural Reaſoning, and therefore worthy 
the Study, if not the 2 17 of every young Lady ; 
| | b 2 And 
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and I have the Pleaſure to know, that, for year Part, your 


excell in both. 


Euphrof. You ſay a great deal, Cleonicus; I know 


your Fartiality to me. J know but little, at preſent, 
of the Philoſophy of any Thing; but I muſt o.ỹ 


that which concerns my-own Buſineſs more immediately 
delights me; and in this I am but like other People; 


for every one is delighted to ſee the Reaſon of what he 


likes, | 
Cleon. Nor have we yet taken Notice of the principal 
Thing diſcovered by this Experiment. For hence 


we learn, that this Bubble of Air is the Means which 


Nature has appointed for the Maturation and bringing to 
Perfection the Chicken contained in Embryo, in what we 
uſually eall the Treadle of the Egg. This is done by 


the conſtant Incubation, or Setting of the Hen upon 


the Eggs. For by the Warmth, thus communicated 
to the Air, the Spring of it is increaſed ſomewhat beyond 
its natural Tenour; and, at the ſame Time, its 5 

are put into Motion by this gentle Rarification. Hence 
Preſſure and Motion are communicated to the Parts of 
the Egg, which, ſome how or other, does gradually 
promote” the Formation, and Growth of the Chicken, till 
the appointed Time of its Exeluſion or Hat ching. 
This is alſo an Article of natural Knowledge, which will 


not Ft ill upon the Underſtanding of the good Houſe-wife, 


who delights in the Breeding. of Fowl. | | 
Euphroſ. Indeed, I think ſo too; and every Time I 
ſee a Hen fitting, I ſhal! be apt to recollect this Part of the 
preſent Lecture on Philoſophy.——4t will be hardly worth 
while, after the mention of Things of ſuch Moment, to 
ſpeak of that common Experiment, of putting one's Tongue 
to the great End of the Egg, to find if it be warm; the 
Reaſon of which, I ſuppole, is alſo contained in this in- 

cluded Air. | | TH po | 
= Cleon. It is ſo; nor is this Experiment to be paſſed 
over without Notice, as it is the Criterion by which we 
judge of the Goodneſs of the Egg; for, when the great 
End of the Egg feels cold to the Tongue, it is a certain 
Proof of the Egg's being bad; for the Air having made 
its Eſcape by Degrees, the Egg becomes ſtale, and at 
Length grows putrid, or addled . We — ng 
; Welt 


arts. 


AND LADY's PHILOSOPHY. 373 


dwelt on the Subject of the Eggs, and have not yet done 
with it neither; but before we can proceed any farther, 
ſome other Experiments muſt be premiſed. FE ne” 
Euphroſ. Pray, what is the next Experiment, Cleonicus © 
Cleon, Experiments which next are to ſhew, that Air 
is plentifully contained in all Kind of Bodies, both fluid 
and ſolid, though we ſee it not, and therefore think little 
of the Matter. For the firſt Experiment of this Sort, 
I ſhall put clear, cold Water into this tall Glaſs-jar, and 
placing another over it, I turn the Winch,—and you ſee 
the Appearance of Bubbles of Air through the Body of 
the Water.——T hey appear very thick, but ſmall. 
They now grow larger, and rife to the Top of the Water. 
— They are now very large, but leſs in Numbe-.—And as 
long as the Pump continues to work, fo long you ſee the 
Air ariſe from the Bottom of the Water to the Top, but 
more ſlowly, and by Bubbles of a larger Bulk. . 
Euphroſ. Well! this Pump is a moſt wonderful Ma- 
chine ! Every Experiment adds an Increaſe of Know- 
ledge. I could not have thought there had been ſo much 
Air in Water, had I not ſeen it thus demonſtrated ; and 
thus, I ſuppoſe Air may be containcd in.other Fluids as well 
as Water. i . 
Cleon. In the very ſame Manner, differing only in 
Quantity; ſome containing more, others leſs. However 
one Circumſtance muſt be attended to in ſpirituous Li- 
quors, where ſomething more then mere Exhauſtion by 6 
the Pump contributes to the Rarification of the Air con- | 
tained in ſuch Fluids; as you may obſerve, by the fol- 
lowing Experiment.—l take the Jar of Spirit of Wine, 
cover it, and exhauſt as before. —And now you ſee how 
ſuddenly the Air-bubbles ſhew themſelves ;—how violently 
they ruſh to the Top, and burit: Nay, you obſerve a 
perfect Ebullition in the Spirit, by the exceſſive Rarification 
and Expanſion of the Air. | 
EEuphroſ. The Spirit perfectly boils, like Water on the 
Fire; and now I begin to ſee a little into the Nature of 
Boiling. ge „ 
Cleon. You will ſee more by the following Experiment, 
of the Nature of this great Operation of the Kitchen ; 
for you will find, that the Pot might be made to. boil with 
an Air-pump, as well as by Fire ; but it will be but 5 ' 
| WT | ; I ttle 
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little Time only. For now I fill the fame Jar with 
hot Water, put it under the Receiver, and exhauſt ;— 
and you ſee numberleſs Bubbles immediately appear.- 
I turn the Winch a ſecond Time, and they become large, 
and ruſh towards the Top. A third Stroke produces a 
great Ebullition, or Boiling of the Water, 7850 now, 
you ſee, I inly proceeds from the Rarification of the Air, 
occationed by the Pump, and the Heat of the Water 
together. And it is very obſervable, that, at laſt, you ſee 
the Air is but ſmall in Quantity, and expands itfelf in 
very large Bubbles. The Boiling of the Water decreaſes 
by Degrees, and at length becomes little or nothing, when 
the Air is nearly exhauſted. . | 5 
Euphroſ. Theſe Experiments are fo many Leſſons of 
Inſtruction. I plainly perceive, that the Boiling of Wa- 
ter is nothing but the Agitation, or Motion produced by 


the Expanſion of Air; and that this is occaſioned by the 


Heat of the Fire, when ſufficiently great, as in common 
Caſes of boiling our Food, or by the Heat of Fire, and 
the Action of the Pump conjointly, as in this artificial 
Boiling you have now -ſhewn, and by ſome other Agent, 
1 know not what, in the Boiling your ſpirituous Fluid. 
Have you any other Experiment of this Kind for 
the Improvement of domeſtic Knowledge. 
Clean. Yes, many; one in particular reſpects the Air, 
in Beer, which I know will pleaſe you, and therefore 
ſhall next ſhew it. Beer, juſt tapped, - or new, is 
fitteſt for this Purpoſe ; ſuch as you have in this Decanter, 


— fill the Jar Half full, and put it under the Reci- 


ent. no fooner move the Winch, but you ſee the 

* replete with Bubbles of Air, — Another Turn makes 
it almoſt opake, and in Motion throughout; —a Third 
makes them riſe to the Top in prodigious Quantities, and 
theſe conſtitute a frothy, white Head. This becomes 
larger and larger, by the conſtant Riſing, of the -Air,— 
till, at Taft, it runs over the Top of e GI EY 
Eupbroſ.. Well] this is a merry Sort of an Experiment. 

It makes me ſmile, to ſee ſo odd an Effect. I ſee the 
Beer grow finer, as the Air is exhauſted from it. I now 
likewiſe underſtand Why that Beer is always brifk and 
pleaſant that produces a frothy Head.— And laſtly, I ſee 
the Reaſon of the frothy Phenomenon itſelf, viz, that by 
e Reaſon 


89 
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| Reaſon of the Viſcidity of the Beer, the Bubbles of Air 
cannot ſo ſuddenly expand themſelves as on the Top 


of Water; but lie one upon another in that expanded State, 


and make that white and porous Body of Freth. 

Cleon. You have given the true K 
and you will farther obſerve in this Experiment the gene- 
ral Reaſon of Tranſparency, and Opacity in Bodies; for 
the Beer is more tranſparent, as it contains leſs Air, and 
the Froth becomes of ak2, on account of the larger Inter- 
ſtices, or Bubbles of Air; therefore Tranſparency de- 
pends on the Fineneſs or Smallneſs of the Pores, and ſolid 
Parts, and Opacity on their being large. Thus Paper 
having its Pores filled with Oil, becomes much more 
tranſparent, than it naturally is, when filled with Air. 

Euphroſ. I fancy ſome of thoſe Experiments, which you 
ſhe ved me, relating to the Production of artificial A 


a. 


* 9 


We think proper, by Way of Note to give the following 
Account of two Air-pumps contained in Plate XXXth. - 
A Deſcription of the Structure of Davenport's Air-pump. 
a a The Braſs Barrels. 
cc The Piſtons. _ 


dd The Braſs Knobs, which ſcrew down the Bed of the 


Pump upon 
2 e The Pillars. | ; | 
Ff The Braſs Pipe communicating with = 
þ þ The Receiver above, and : | 


14: A Pipe below, from whence the Air is conveyed to the 


Barrels. $i | 
ii Is a Braſs Wire, fliding through a Collar of Leathers, 
on the Top. of the Receiver. 3 
4 The Mercurial Gage on the lower Part of the Pump, 
wich which the Pipe 7 / alſo communicates, 1 
m Is the Stop: cock, to be turned for letting in the Air, 
This, together with the foregoing Deſcription of the large 
ſtanding Pump, is ſufficient to ſhew the general Mechaniſm of 
this Machine; but as in both theſe, the Structure is yery com- 
plicated; I have contrived one, in a much more Rinſe and 
portable Form; and therefore I have called it the Portable 
Air-pump, and have ſthewn it, by a proper Figure, in th 
lower Part of Plate XXX, of which no particulur Deſcription 
is neceſſary; as the Parts of which it conſiſts are ſo few, and 
fully deſcribed already- in the other Pumps ; eſpecially, as it 
has been ſo many Vears known f * approved of by the Public, 
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376 THE YOUNG GENTLEMANT 
would ſhew themſelves to great Advantage in the exhauſted 
Receiver. i | 

Cleon. In this you would find yourſelf miſtaken, were 
you to try them all; for the Rarifaction of the Air, in 
many of them, would be ſo violent, as to drive the Liquor 
out of the Veſſels. This happens efpecially in effer- 
veſcent Liquors, or Acids and Alkalies mixed together.— 
Some of theſe Liquors being mixed in the exhauſted Re- 


ceiver, produce ſuch an exploſive Æther, or Spirit, as to 


blow up the Receiver from the Pump, notwithſtanding the 
great Preſſure of external Air upon it.— Such Fxperiments, 
therefore, as they are not to be ſhewn without Danger to 
the Perfons preſent, I ſhall not attempt, but the following 
one is very innocent, and will ſhew the Nature of me- 
tallic Solutions more th" than you can ſee it without, 
qua Fortis, a little warmed, 
and put into a ſmall Jar under the Receiver. On the 
Top of the Receiver, a Braſs Wire is moved up and 
down, through a Collar of Leathers at Pleaſure. Then 
before I. turn the Winch, I thruft the Wire down about 
an Inch into the Fluid, and a gentle Solution begins, 
with a conſiderable. Production of Air ;—but obſerve, 
when I turn the Winch, how ſurpriſingly theſe Bubbles of 
Air increaſe, and what a prodigious Efferveſcence they occa- 
ſion in the Liquor. This is only an Illuſtration of the 
general Nature of Solution, in which we obſerve the Body 
is reſolved into two Parts, 212. its own metallic Part, and 
a large Quantity of Air. : 
Eupbroſ. But the Air which I now ſee is the factitious, 


or generated Air, from the Body itſelf. The Air con- 


tained in the Pores of ſolid Bodies is hkewiſe rendered viſi- 


ble, I ſuppoſe, as you intimated juſt now. 


Hleon. It is very eaſily extracted, and ſhewn this Way, 
by placing the Body under Water. — Thus I take this 
Piece of .Free-ſtone, and a Piece of Braſs, and put them 
both in the Water of the Jar, and by. pumping the Air 
out of the Receiver, it riſes by Degrees from the Pores of 
thoſe Bodies; and when I have pumped long, the whole 
Sutface of the Braſs and Stone is nearly covered with 


thoſe pearly Bubbles of Air, which make a very curious 


Appearance; and the like you would obſerve from any 
other common, earthy. Subſtance, Exuphbroſ 
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Euphroſ. As alſo, I ſuppoſe, from any animal, or Ve- 


tative Subſtances. 
Cleon. They contain much greater Quantities of Air; 
ſome Specimens of which, I ſhall now give Pho —] 


take this new-laid Egg, and put it in the Jar of Water 
under the Receiver, and upon turning the Winch, you 
fee many fine Streams of Air riſing from the Pores of the 
Egg. As. continue to work the Pump, you ſee many 
more of theſe aerial Jets ariſe. Obſerve now the Pores 
of the Egg emitting the Air in innumerable fmall Bubbles, 
which gives it a very pleaſant Appearance. After this, 
as the p acuum proceeds, you find the Egg expanded by the 
Rarifaction of the internal Air, ſo as to be rendered ſpe- 
cifically lighter than it was.—You fee it move, and roll 
about, and ſeems, as it were, to endeavour to riſe to the 
Top, and is therefore but very little heavier than Water. 
turn the Cock, and let the Air in, and you ſee the 
Streams and Bubbles all diſappear at once. 

Euphraſ. Theſe Things are extremely entertaining. I 
could not have imagined there could have been ſo much 
Air contained in an Egg, or, that there had been ſuch 
evident Pores in the Shel, ——I ſuppoſe, that, in like 
Manner, if a whole Animal were to be immerſed, one 
might ſee the Air iſſue from the Pores of his Skin. 

Cleon. That may be eaſily experimented in a ſmall Bird, 

: -plucked of its Feathers, and put under Water.— In 
vegetable Subſtances of every Kind, theſe Experiments 
ſhew a ſurprizing Quantity of Air, as I ſhall inſtance in 
this Apple, that is juſt now gathered from the Tree. 

| I conne& it with a Piece of Braſs, and ſink it to the 
Bottom of the Water, having firſt made a few Holes in 

it with a Pin. Then I cover it with a Glaſs, and as I 

begin to exhauſt, you ſee the Air ariſe from the different 

arts of the Apple, but particularly from the Holes made I 

with the Pin. As ] further proceed, you ſee the Air i" 
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riſing from the Pores of the Apple in many ſenſible | F 
Streams, — As the Air is ſtill farther rarified, the Streams | * 
are more and more numerous, and the Quantity of Air 14.48 
ſo great, as to make a perfect Ebullition on the Top of 1TH 


the Water. If the Vacuum remain for any Time, you | [| 
will fee the Bubbles and Streams of Air continue ſo long, | 
mand if you look at the Gage, you will ſee the Mercury 

fink 


„ a evi _ 


* 


. __ — 
- * 


as. **... 


* 
828 — 
1 —— ——— ˙ . ct —̃ UH—=—— — —— 2 — 


— 


e 
* 


S A Is era uy arr 


———— ER 
5 RS FT IR —_—— —— 7 
" Fa ® a> — * 
P 


33 


n 


— 


— — 
gta ww A 1 2 
we 
Iy * 


{ 


pn, "v in 


— 
rn ena , 
— — uy 


— mg; oy 
_ 


. 
- 2 — — 
. — 


3 


* ark 
A 3 
_ . 


R * 
4 — 
. — * 


Wee 


fo een ere 
2 


- Ly * = 1 94 9 
n = [1 a 
a 9 * * r = 
— be & _ wag np 9 — * 8 
—— a Ges Ss w . _ 3 0 — *=yo_g 
' —— . + . — — . . : 
5 _ . 2 — by — ei ateye — * * 
1 =D A 8 pe F ad 1 — * — 2 * = 
n 4 K * * 4 — — 4 — . - ——— —— 
— * . — — — a k 4 - 8 = 8 * — 1 — — 
— — — — — — — — = R 2 22 — ne IN — — 


— — — "ny Any 


©. S—_— 


— g—— an, — 


aer ue GENTLEMAN 
fink in Proportion to the Air, produced from the Appie, 
and this as often as the Experiment is repeated. At laſt 
J turn the Vent- ſcrew, and the Air diſappears at once. 
Euphroſ. This is a noble Experiment, truly! and I 
fancy, from what I have now obſerved, that a ſhrivelled 
Apple would alſo make a very pretty Appearance in the 
Water. ; | | 


Cleon. It will, indeed; and I uſually ſhew the Experi- 


ments on both, when they can be had.—I have a withered 


Apple of the beſt Kind for this Purpoſe, which I ſhall 


now. put into . the Water, and you will ſec the Difference 
between this and the hex Wes turning the Winch, 
you ſee many Streams of Air ariſe, though not ſo large 
and numerous as before ; but you obſerve, at the ſame 
Time, the Effect of the internal Air, by expanding the 
Apple, and cauſing the Wrinkles to diſappear by De- 


grees, — till at laſt, it has attained to the full Extent of 


its Skin, and looks nearly as full and freſh, as when firſt 
gathered from the Tree. e 
Euphreſ. By this Experiment and the former, I am 


thoroughly convinced of the Nature and Difference of 


Fruit, with Regard to the Air they contain. I ſee from 


thence, how peryzous they are to this neceſſary Element. 


* 


I learn too from hence, how neceſſary the Air is to pre- 
ſerve them, and to give them that Poignancy and pleaſant 
Flavour, which they have when recent and freſh gathered; 
and that Mellowneſs, and Rottenneſs, proceed from ſome 
Deficiency either in Quantity or Quality of the Air in 
Fruit of the laſt Year's Growth: 55 EET. 0 
Clean. You reaſon very well on the Experiments you 
have ſcen; but, by another Experiment or two that will 
follow, you will find, that Fruit of any Kind is beſt 
35 without any Air at all; and that it is the con- 
ſtant Action of the Air that deſtroys the natural Texture 
by an inceſſant and inſenſible Fermentation in the Parts, 
Which diſpoſes them, by very flow Degrees, to become 
, ,, y Loatoragt Med mo ne 
Euphroſ; If this be the Caſe, one would think Methods 
might be contrived, by Means of your Pump, to keep 
the Fruit from the Air as long as you pleaſe, which would 
be a fine Improvement for the Paſtty-cooks, in Regard to 
their Tarts and Pies. . 1 | 
41 Cleon, 
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Cleon. It would ſo; and in an Age or two more, our 
Poſteærity may wonder how it came to paſs, that the great 
Philoſophers of this Age ſhould ſhew ſo bad a Faſte, , and 
be content with diſcovering the Means of living well, but 
leaving them to enjoy it, You will find Mr. Boyle's 
Works abound with inſtances of this philoſophical Me- 
thod of preſerving Fruit; many of which, if we may 
judge from his Experiments, far exceed the poor Proviſion 
of Pickles and Confections. Ih ; | 


Eupbroſ. You make me very attentive to what you now 
ſay, This is a very intereſting Point with me, and I muſt 
inſiſt upon your being extremely particular in gratifying 
my Curioſity and Enquiries upon this Head; and in the 
firſt Place, pray, tell me how you proceed in this Affair 
of preſerving Fruit. | FE, 

Cleon. For this Purpoſe, we have Glaſſes, blown of a 
proper Form, to hold a Pint, or Quart, or any Quantity 
you pleaſe, of any Kind of Fruit; as Peaches, Nectarines, 

Apricots, Apples, Pears, Plums, Cherries, Gooſeberries, 
Currants, &c. The Mouth, or Neck of theſe Bottles is 
therefore larger- or ſmaller, in Proportion to the Size of 
the Fruit you intend to preſerve, and their Form muſt be 
conical, or tapering inwards. In the next Place, Corks 
muſt be nicely fitted to the Orifices of theſe Glaſſes. 
Then, having filled the Bottle with Fruit, clean and dry, | 
you put in the Cork, and tie a wetted Bladder over it, ſo 
that, when dry, it may firmly adhere to the Cork and the 
Glaſs, and by this Means render the whole Air tight. — 
After this, you place Sealing-wax on one Part of the 
Cork, and with, a red hot Iron Wire burn a Hole through 
the fame, that thereby a Paſſage may be given for the Air 
t 


* 


to be drawn out from the Fruit. 


| Enpprol Such an Experiment I ſhould be extremely glad 
| to ſee, , , Have you got any ſuch Glaſs by you, Cleonicus? 
© If you, have, I can ſupply you with Fruit. 
be Cleon. I haye. ſeveral of them, and your Garden pro- 
e duces ſome of the fineſt Fruit to be preſerved in this Way. 
A few. of your Nectarines and Peaches, gathered dry, will 
ds ſuffice for. an Experiment at preſent, and afterwards you 
1 may make uſe of this Procedure for any other Sort or 
Quantity of Fruit you pleaſe. # 
to Euphroſ. J will, this Minute, ſtep into the * 
up 22 * 
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Did you ever ſec finer Fruit Where is your Glaſs # 
Have you ane that will take any Fruit fo large ! 

Cleon. This one will do it, and was made for receiving 
this Sort of Fruit. What you have brought are fine 
indeed ; but you will find, that the Age of Fruit will 
little appear in their Countenance in February next. 

5 You obſerve, I carefully put them into the Cl till it is 
filled :—Then, this Cork, prepared, readily fits the Top 
of the Recipient, which I preſs down very hard. 
Then, with this ignited Wire, I burn a Hole through 
the Sealing-wax and Cork; and here I muſt ceaſe from 

purſuing this Experiment any farther at preſent; the Sun 

muſt lend us his Aid, and co-operate in the enſuing Part. 

Beſides that, I have already tired your Attention with ſo 

long a Lecture. To-morrow, if the Morning be clear, 

as ſoon as the Sun-beams enliven the Parlour, I ſhall 

then wait on that glorious Luminary and yourſelf ; fo at 

this Time, Adieu. 
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HIS Morning anſwers to my Wiſhes; the glorious 
Sun promiſes Succeſs to our Deſigns, and the En- 
tertainment you gave me with the preceding Experiments, 
have greatly excited my Expectations for the Kemainder 
but none takes with my Curiofity ſo much, as the Epe. 
riment under Conſideration. J ſee here ſtands the 
Bottle with the Fruit ſtill. | : 
leon. Yes, and in a few Minutes Time the Sun will 
dart its Beams into the Room. This convex Glaſs 
will converge the Beams of the Sun into fo ſmall a Com- 
paſs, as to make them burn any combuſtible Object that is 
placed 'in the denſer Part, or the Focus of the es <4 
Thus, you fee, I hold the Glaſs in the Sun-beams, and 
a Piece of brown Paper in the Focus. —You ſee it begins 
to fume, —and ates e kindles into a Flame. 
Eupbroſ, A ſurpriſing Experiment indeed! The wo 
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that ſets that Paper on fire, will certainly melt the Wax on 
the Cork, which now, I preſume, you are ready for. 
Cleon. I waited only for the Sun, and now I take the 


Pump, and place it in its Beams,—and exhauſt the Air 


from the Fruit. —Then, with the Glaſs, you ſee, the 
Sun-beams are eaſily thrown on the Wax, which inſtantly 
melts, and cloſes up the Hole; —and now is your Fruit 
prepared for keeping at your Pleaſure. eee 


Euphroſ. I thank you, Cleonicus, for this. T ſhall ſet 


it by, with an Intent to prove how far your philoſophical 
Diſcoveries can be applied to improve thoſe natural Deli- 
cacies of Life.—I am afraid I have detained you too long 
with this Experiment. Pray, what have you next to 
follow ? ft 4 al =, FO; 

Clean. As thefe” Experiments are deſigned to illuſtrate 
the Properties of natural Bodies, with Regard to Air, I 
ſhall now enteftain you with one or two more, about 


vegetable Subſtances ; and you muſt know, that Plants 


are organized Bodies, or confift of Veſſels, of different 
Kinds, for circulating Fluids from the Earth“ and Air, 
through all the Parts; for they, no more than Animals, 
can ſubſiſt without a conſtant Reſpiration of Air. Many 
Experiments we fhall hereafter ſnew, to demonſtrate this; 
but at preſent ſhalt entertain you with one or two on the 
Pump.—You ſee, I have a long Piece of Wood, fixed 
into a Socket of Braſs :—This I place on the open 
Receiver, ſo that the lower End is immerſed in a. ſmall 
Jar of Water, —and exhauſting the Air from the Surface 
of the Water, you fee how plentifully it ruſhes through 
the Veſſels of the Wood to ſupply the Deficiency.— I put 
my Thumb on the upper Part of the Wood, and you 
ſee no more Air appear through the Water. When I 
take off my Thumb, you again ſee the Air ruſhing through 
the Pores of the Wood into the Water; and thus alter- 
nately, as T put my Thumb on or off. By this Expe- 
riment, you ſee, that any Piece of Wood is pervious to 
the Air, and that thoſe Air- veſſels run through the Length, 
or Subſtance of the Tree. | | 

 Euphroſ, This is a very pleaſant Experiment, and 
entertains the Eye, at the fame' Time as it improves the 


Mind. I knew not before, that Air was ſuch a neceflary 


Article in Plants, or that they were thus conſtructed, to 
circulate that wonderful Fluid, | Cleon. 
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on the Surface of the Quick-filver, and forces it into 
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Cleon. But I have yet another Way to ſhew the ſanie 


Thing, which, for Variety-ſake, I ſhall next entertain 
you: withi—I take a Piece of the fame Wood, about an 
Inch long, cemented in the lower Part of a hollow 
Cylinder of Lignum Vitæ, which, when placed on the 
Top of the open Receiver, I fill with a Quantity of 
Mercury; and now, exhauſting the Air from beneath, 
the Weight of the Air on the Top of the Quick: ſilver 
forces it through the Pores of the Wood, and makes it 
deſcend into a ſmall Glaſs below, in the Form of a Shower 
of Mercury. 5 JO 3 
Euphroſ. A moſt beautiful Shower of Mercurial Rain, 


. 


indeed! my Eyes ſcarce ever beheld any Thing more 


agreeable.— It continues to rain in an uniform, ſteady 
Manner. —A tranquil Shower truly ! for though I plainly 
ſee it, yet I can my hear it at all.— But ſee, it ſtops 
at once, and all the Mercury diſappears: above the Wood. 


Well! this is a thorough Demonſtration of the Poroſity 


of the Wood, indeed; . 1 | 
Cleon. You are ſatisfied. in this Point by the foregoing 

Experiments; but what if I ſhould entertain you with 

are more yet to the ſame Purpoſe ? 1 5 
Eußphreſ. You will then ſtill more delight me, and I 


ſhould be glad to ſee fo important a Doctrine eſtabliſhed 


and confirmed by every Way you think proper; ſince 
every Experiment is at the fame Time a new Recreation. 

Cleon. The Pores of Wood, which you have already 
ſeen pervious to the Air and Mercury, I ſhall next fill 
with the Latter of thoſe Fluids, —and ſhall ſhew you this 
Piece of Wood entirely altered, in Regard to its Colour 
and Weight. It is now a light Subſtance, and will 
ſwim in Water; you will then find it heavy enough to 
fink to the Bottom, like a Stone. The Colour is now 


white; but when injected with Quick-filver, it will be 


changed to a darkiſh Hue.—To this End, I put it, under 
2 Quantity of Mercury, in a ſmall Glaſs, and there con- 
fine it with a Cork. -I then exhauſt the Air from the 


- Receiver, placed over it, and the Air, contained in the 


Pores of the Wood, throws itſelf out, as you plainly ſee 
from each End, through the Quick-ſilver.—It is now 
quite exhauſted, and by letting in the Air again, it falls 


every 
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every Pore of the Wood. — Here it is; pray, take it in 
your Hand, and look at it. | 3 
Euphroſ. Well, it is ſtrangely metamorphoſed indeed! 


It looks now of a blue Colour, and is ſurpriſingly heavy; 
ſure there muſt be a large Quantity of Mercury to make 
it ſo. | 


4 


| (3% FORE ITS. - 
Cleon. There is, indeed, a great deal of Mercury con- 


tained in the Wood, and——if I ſtrike it againſt the 


Table, you fee a great Quantity falls out of the Pores—- 
By. weighing the Wood before, and after it is injected, 
you. will find the Weight of Mercury it contains ;—But 
what will afford you the molt pleaſing Idea is, to view 
the Wood, thus filled with Mercury, with this magnifying 
Glaſs. . | | 


 Euphroſ. A moſt delightfal View it affords, indeed! 
1 ſee the Ne in each Pore beautifully round, and 


ſhining, like ſo many Pearls, all over the Surface of the 
Wood. It muſt certainly be owing to People's not being 
acquainted with the Nature of theſe Things, that they 
appear ſo indifferent, with Regard to theſe ſublime, and 
rational Amuſements, and ſubſtitute the low Diverſions 
ſo much in Vogue for their leiſure-hours Employments. 
But, pray, Clemnicus, what mean theſe Satyrs, and 
other Kind of Figures, which I fee at the Bottom of this 
Jar of Water? „ "2 c 


Cleon. They are intended to exhibit an entertaining 


Spectacle to the Eye; for, when I place them under the 


Receiver, and exhauſt the Air,—you obſerve, the gra- 
dually afcend one after another. F iſt, the Bubble 
aſcends to the Top of the Water, — the Satyn turning 
himſelf about, with his cloven Foot, aſcends perpendi- 
eular to the upper Regions of the Fluid. After this, the 
other antique Figures begin to move, and, in their Turns, 
aſcend to the Jop of the Fluid: — And laſtly, Lucifer, 
with his Pitch-fork, aſcends in the Rear, from his 
infernal Station. ; | | ) 


Euphreſ. They make a groteſque Figure, truly! 
under 'the Surface of the Water. They ſeem ſuſpended 
and moved, like the Puppets in a Shew :—But I fee the 
Magic of all theſe Movements plainly; the · Images, 
which are all of them heavier than Water, and ſome more 
ſo than others, and therefore ſink to the Bottom of the 
9 ; Water ;— 
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Water ;—but their Bodies being hollow, and filled part 
with Water, and Part with Air, through ſmall Holes in 
the lower Part, it neceſſarily follows, that, when you 
pump the Air out of the Receiver, that in the Body of 
the Images will expand, and expel ſome of the Water, 
till, by this Means, each Image is rendered lighter than 
the Water; and conſequently muſt aſcend to the Top, in 
that pleaſant Manner we behold them. | 
Clean. That is the very Thing, my Euphroſyne ; and 


if T ſhew you the Experiment, I find, it is ſuficient 3 


you fave me the Trouble of an Explication,—It will not 
be amiſs, in the next Place, to ſhew, by Experiment, 
that the Medium of Air does neither help nor hinder , the 
attracting Forces of Bodies one upon another; which I 


ſhall prove in the three different Caſes of Magnetiſm, | 


Electricity, and the Attraction of Coheſion.— And firſt, 
I place this ſmall Compaſs and Needle under the Re- 
ceivet; then, by hs one End of the Magnet, 

it 


An Explanation of the Fi igurer, inci 110 knee, of 
' the Air-Pump, in Plate, No. XXXI. | My 


Fig. 1. Shews a fmall* Glaſs, fixed upon the Plate of the 
A by the Weight of the Air. 
2. The Glaſs Bubble, exhauſted of Air, and fill 30 with Wade. 

The ſame Bubble, having its Water exhauſted, and af. 
terwards filled with Air. 

4. The Air in the great End of an Egg, 1 che elk 
out of a Hole at the little End. 
6 Half the Egg-ſhell taken off, to ſhew the Putamen, or 
Skin of the Egg, raiſed up, and protruded from the Egg, by 
the Expanſion of the Air within. 

6. The Air-bubble copiouſly aſcending through the Water, 
from the Pores of the Egg. 
7. 'Shews the Air arifing from the Pores of an Apple, Ts 
to the Bottom of a Jar of Water. 
8. Shews a Bladder, which at firſt contained but very little 
Air, and its Neck faſt tied, expanded by the Spring of. the 
internal Air, nearly to its fall Dimenſions: 

. Shews an empty Bladder, ſunk to the Bottom of a Jot of 
Water, by a Weight, which is afterwards raiſed to the Top, 
by the Expanſion of the Air in the Bladder, 

10. Shews the Reaſon of Cupping, by placing the Hand on 
the 185 9 of an open Receiver, Hot 
Il, E 
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it attracts one End of the Needle; but, if I turn the other 
magnetic Pole, it repels this, and attracts the contrary 
End of the Needle, juſt in the lame Manner in Va acuo, as 
in the Air. 

Eupbroſ. It certainly does: The Needle is put into 
Motion with the ſame Eaſe in one Caſe, as in the other; 
at leaſt; I can ſee no Difference. But what ſeems moſt 
Wande is, that the magnetic Virtue ſhould not 15 
interrupted by the Glaſs. ſhould have Sought” i 


11. The Weight of the Air e a Bladder (tied on a 
proper Glaſs) by its Preſſure; 

12; Small Glaſs-bubbles, and Images, raiſed from. the 
Bottom of a Jar of Water, in Facuo. 

13. Shews the Air contained in Water. 

14. The Air in Beer, riſing into a frothy 1 

15: The Air; paſſing through a long Piece of Wood,” ren- 
dered vifible in Water. 
16. Shews the Quickſilver; forced through the 8 of 
Wood, and deſcending in the Form of a Mercurial Shower, 
into a Glaſs Jar below. 

17. A Piece of Wood immerſed in Quick-filver, to have 
its Pores injected therewith, - 
FT Shews a ſquare Glaſs broke by the Spring or Preſſure of i f 

e Air. 

19. Shews the: Syringe deſcending by the Weight at Bot- 
tom, by the ſuſpended Piſton. 

20. Several heavy Weights raiſed by the Expanſion of Air 
in an empty Bladder under them. 

21. Shews the Motion of a magnetic Needle i in Packe, by a 
Loadſtone externally ap 

22. A capillary Tek immerſed in Water to ſhew: the: 
Riſing bf that Fluid by Attraction, in Facts. 

23. Shews the Candle going out, and the Smoak defend. 
ing in the exhauſted Receiver. 

24. Shews the Air to be neteſſary for conveying Sound, by. 
the ringing of a Bell, in Vacus. 

5 Shews the different Weights of Bodies in the Ain, and 
in Vacuo. 

26. Shews the Method of preſerving, F ruit, by exhauſting 
the Air, and preventing its Return. . 
27. Shews the Air to be neceſſary for animal Life. | 
28. Shews Fiſhes are unable to abide at the Bottom of the 
Water, by Reaſon of the Expanſion of Air in their Bladders, 

aud the Increaſe of their Bulk by that Means, 
Vor, I; Ce would 


: 
+ 4 
3 
i 
0 
\ 
1 
„ i 
WY < 
= 
Ad of 
23.4 
eb 3 
* 27 4 
1 
4 © 
— V3 
bs 14 
1 1.3 
7 - 
4 
R 2 
YRS"; 7 
t | +3 
4 
Th 
4» 
"> 
N 
* 
1 
27 
"BY > 
( e 
{| 
4 4 
: * 
US. 
119 
V7 
A 33 
$ * 
7 
„ % 
1 
1 
4.2% 
6 Va 
* 


1 
1 es 
37: Z 
4 1 
1 18 
iy 144 
. 
97 
18 
i $11.08 
\& 37 115 4 
o 4 2 
* CY 
5. 
14 £26 
4 1 
b 1 0 
N. 
by 1 * 
N Fs, 
1 


99: nat ak 8 


— 


— — —— 


1 f 


L * 2 T7 = A f l iv Tet 
- Ez => 1 1 22 
* RF - BIO n - * * 
— 
2 
* 


«ay * 
7 5 4 _ 
r y LY 
a” 7 — 
1 
q 


— — — 


p - 3 —U— — -] LOOPS . 
= . = _ | W =7 A RO - Z 
x 4 E * LY oo To ms A = \ 
l « Wis 2 
X F. 
— 
2. — - og 
_ — — — 6 . * — -4 - — * he 233 = 
— — — — — — — 3 = —_————— . 3 3 . — : 
EO - » * 
2 — — — — res VR re meer men gg . — 
* — — 7mm ² 0/9 rn ron oe ant neg OT — PCC 
; — K 


— j — —ů — —— 
— — - 2 * 


= 8 
- : | 
l z : 
H ' 
5 i 
E 5 > 
"I 1 1 
7 : : 
\ 1 
Nr | 
1 
, 17s 
$ ; 
7 N 
* % 
I on 4 
4 
5 5 
. 


3 
. 
4 
; 
—_ -. 
1 
| 
uf 


= 
. * 
f * 


_ — 6 45 
r as oy, — ere; 


— 3 — 5 


*.. 
— — 


— - 
. — — — —-— SLES 


386 THE YOUNG GENTLEMAN 


lame 


would have proved a ha ſenſible Obſtruction to the 


Influence of the Magnet. 

Cleon. Not in the leaſt; this Virtue is of-fuch a . 
prizing Nature, that it penetrates through any Sort of 
Subſtance, excepting Iron, with ſcarce any ſenſible 
Diminution of its Force, as I ſhall more particularly 
thew you hereafter, when we come to conſider the 


Nature and Properties of this extraordinary Foſſil. —— 


Then, as to the electrical Fluid the Glaſs does no Way 
obſtruct its Action; for, if I take thoſe ſmall Pieces of 


Leaſ-ſilver, downy Feather, c. and place them under 


the Receiver, and draw out the Air; then you obſerve, 
by applying * excited Tube to the Side of the Recipient, 
the light Bodies will be attracted and repeled, in the 
en as in the Arr. | 

| Euphroſ. Tt is certainly Fact. Neither the Glaſs, nor 


à Vacuum impedes the Action of this wonderful Power; 


which Thing I could not readily have imagined, if theſe 
Experiments ad not verified it to my Sight. 

Cleon. Then, as to the attracting. Force of Bodies in 
general, it is the ſame in Vacas as in the Air, which 1 
thus demonſtrate : Vou ſee, this capillary Tube, being 
ĩmmerſed with one End in Water, a that F luid to 
the Heighth of one Inch Within its narrow Bore above the 
Surface, and it will produce the ſame Effect, if it be 
immerſed in the Water in Vacuo. To this End, you 
ſee, a particular Apparatus is provided, in which the 
ſame capillary Tube is placed at a Diſtance, above the 


Water in the Receiver :— Then, having drawa out the 


Air, I thruſt down the Wire, ſo that one End of the 
Tube deſcends into the Water, and you ſee, that the 
Water is inſtantly attracted, and riſes to the ſame Height 
in the Tube 5 —— | 
Euphrof. 1 ſee it does; 1 om all theſe 
Experimen ts, "ry horoughly convinced, that the Powers 
of Nature are very wonderful. Bodies act upon Bodies 
with a penetrating Efficacy, in a Manner too wonderful 
to be conceived: or * without the Aſſiſtance of | 
ae We 
Cleon. ſhall now change. the Coane, for the liens. 
Act, and divert you awhile with breaking of Battles, 
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ther demonſtrated, and that their Effects are always 
equal to each other. For this Purpoſe, you ſee provided 
a Sort of Bottles, blown thin, and of a { uare Form, 
that the Air may have a greater Force on its flat Sides to 
break them.,—On the Top of one is cemented a braſs 
Cap, perforated through, and over the Hole is tied a 
ſmall Piece of Bladder for a Valve, which admits a Paſ- 
ſage out of the Bottle into the Receiver ; but prevents 
its Return. Then, placing the ſaid Glaſs on the Pump, 
under the Wire- cage, I place over all the Receiver. 
And n6w obſerve, that having exhauſted the Air from 


the Receiver, and conſequently from the Bottle, as it 


cannot return into the ſaid Bottle, when I turn/the Stop- 


cock, it muſt fall round about it, and by its Weight and 
Preſſure it cruſhes the Bottle to Atoms, as you ſee. _ 

Eupbroſ. Yes, truly, I faw and heard it both; and 
the ſudden Effect made me ftart. I ſee from hence, 
how greatly the Form of a Glaſs prevents it from ſuffer- 
ing by the deſtructive Preſſure of the Atmoſphere, and 
that a ſpherical and cylindric Form is neceſſary for the 


Receivers you uſe, to fortify them againſt ſo great an 


external Force. 


Cleon. What you obſerve is very true; and I have 


heretofore mentioned to you the great Effects of confined 
Air, in burſting Bottles of Beer, Wine, &c., and ſhall 
now give you an Experiment, of the ſame Kind upon the 
Air-Pump. In this other ſquare, Bottle, the Air, which 
is confined by the Cork and Cement on the Top, fo that 
when it is placed under the Cage on the Receiver, and 
the Air begins to be exhauſted, you will obſerve the 
Effect; for, upon turning the Winch, I exhauſt the 
Air gradually, and leſſen its Preſſure upon the Glaſs ; 
but the Spring of the Air remaining the fame in the 
Bottle will at length prove ſuperior to the Coheſion of 
the Glaſe, and compreſſing Force of the external Air,— 
which muſt neceſſarily burſt it, as you ſee. 

Euphroſ. I did not expect it quite ſo ſoon, but I con- 


| ſider the Bottles fre very thin; and, if they were thicker, 


I ſuppoſe, the Effect would be too violent for an Experi- 
ment. * „ 8 5 
Cleon. That is the Caſe in all Experiments of a ſtriking 
and ſurprizing Nature. We take care to employ no 
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more Force than what is neceſſary to anſwer the Purpoſe .. 


the Experiment 18 intended Pre * many of theſe 
reat the 
Weight of the Air is, upon the 1 8 all next 
ſhew you, that the Weight of this Fluid, is ver; 
in ſmall Quantities, and that it may. be weigh 
Balance, in the ſame Manner as any other Bo iS. 

Eußhraſ. This will be ert a moſt. agreeable 
Experiment! But I haye not the leaſt Notion how, or 
which Wa that! is to be done. | 

leon. 50 Will nd. it very eaſily. performed, in the 
following Manner. I have provided. this Florence Flaſk, 
and cemerited a Cap. of thin Braſs, on the Top of it, with 


din a 


E prall! Hole in it, over which a Piece of Bladder is tied | 
for 4 Valve; this will admit the Air to be dravm out of 


the, Bottle; 3 and 7 prevent its re-entering, as you - ſaw before. 
Flask. 5 now place under "the Receiver, and 


7 ſenſible | 


haut 20 the. Air out of it—— Then, you, obſerve, 1 


jet in the Air, 5 the Flaſk i is not broke, by reaſon of 
hy Brest Sttengt 
e 


Weights, in, the oppoſite Scale: Now liſten at- 


7 thi s Kind of Glaſs, and its ſphe- 
But "the Air being exhauſted, I hang 
Se on the nnd N. 4 . and equipoiſe it witk 


Pn e and. when. I lift 1 up, the Bladder-yalve With a 


oO Will hear the, Air ruſh. 


20 5 ſee the Flaſk preponderates the Weight of the 
Then 1 put fo, many Grain- 
e other Scale, as reſtore the Equilibrium, | 
and conſequently, ſhew the” Weight of the ir contained 


Scale, and es don. 
weights in 


in the Bottle. 

Euphre)... 
and .confrms, the old. Saying,,. © 
6c ealy,. FI it is upderiiond eee ſhould have thought 
it 4 more. i ficult a 
Air in a common 
= make no more of 1t, thas a Grocer do 


ound of; Sugar. ———ne Thing you. muſt Net me know, 
VIZ, how many Grains you put into the Scale to balance 
the We eight of the Air. | 19 
Clem. Tulf n. Grains, and the Bottle, when nicely. . 
meatured, will be found to hold one Pint and a Quarter; 
ſo that it follows , from Bene th that a Pint of. Air W 
N | 8 8 


into the "Flaſk ;—And- 


This Ex ritnen bs. really very eurious, : 
8 05 That eyery Thing 18 | 


& > critical Matter. to haye WE) ed. 
alance; but to my durpriſe, "fee. 
oes. to weigh a 


* 
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eight Grains, and conſequently, a Galli ef Air weighs 


64 Grains, which is a little more than a Dram; there- 
fore a Buſbel , Air will weigh a ſmall Matter more than 
eight Drams and a Half, or an Ounce and Half à Dram; 
by which you may eaſily underſtand what the Weight of 
the Air fhall be in any other Bulk. | F 
Euphroſ. Very eaſily, truly; you have by this Expe- 
riment, given my Thoughts quite a new Turn, with 
reſpe& to the Wgight of the Air, which I had no 
Notion of being ſo very ſenſible in ſmall Quantities, 
as you have made it appear. But what is intended 
by this Syringe with a Leaden Weight at the End of it:? 
Cleon. I will tell you ; the Syringe has its Piſton, dif- 
ferent from that of a common Syringe, as it has no 
Valve or Hole through it. This Piſton, therefore, being 
laced at the Bottom of the Syringe, and the Leaden 
Weight, ſcrewed on the Outſide with a Piece of Lea- 
ther, to prevent any Air getting in; then, me the 
Piſton is raiſed, it muſt lift up the Column of Air above 
it, and conſequently make a Vacuum, in a great Mea- 
ſure, below. I let go the Piſton, and it flies with great 
Rapidity -to the Bottom, by the Force 6f the Air's Pref- 
fure on it, by which you underſtand, that the Piſton and 
the Syringe are firmly kept together by the Preſſure of 
the external Air; and pgs. ir 4 if this Piſton be 
' ſuſpended on the Hook of the Braſs-Plate, placed on the 
Top of an open Recipient, then, upon exhauſting the 
Air, and leſſening its force on the Syringe, the Weight 
of the Lead will cauſe the Syringe to deſcend from the 
Piſton, . and lower, in Proportion, as the Air is more 
exhauſted. Y ou ſee the Experiment. | 
Euphroſ. I do; and it pleaſes me much that I can, 
at the ſame time, ſee the Reaſon of it; and I further 
perceive, . that, when you let the Air in again, it myſt 
force the Syringe up to the Piſton again. 
Cleon. That will be the Cafe. —T turn the Vent-Screw, 
and the Syringe returns, in a Moment to the Piſton. 
.< _ But theſe great Weights in a Box, Which 1 
ſee ding here | What Kind of Experiment do you 
ſhew with them? 5 e | 
Clean. Still ſomething of the ſame Purpoſe, 'viz, to 
ſhew the great Spring of the Air in any very mall 
„ C 3 Quan- 
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Quantity,—For- taking the Weights out of the Box, you 


there obſerve at the Bottom, a Bladder, in Appearance, 


without any Air; yet a ſmall Quantity there is in it, 
which will be found ſufficient to raiſe all thoſe heavy 
Weights, by the Force of its Spring, when the Air is 
exhauſted from the Receiver aces over it, Obſerve the 
Experiment.—I place the Weights on the Bladder in the 
Box, and with the firſt Turn of the Winch, you may 
Juſt perceive them begin ta riſe, The next Turn of the 


Winch makes the Air expand, and _ riſe more 


ſenſibly by the Side of the Veſſel. —As I proceed in 
exhauſting the Air, you ſee they continue to rife, till 
at length they have riſen more than an Inch higher 
above the Rim of the Box than they were at firſt.- 


Hence you ſee how great a Force the Spring of that 


ſmall Quantity of Air muſt be. 5 
_ Eupbroſ. One would hardly imagine, when one ſees an 
empty Bladder, that there ſhould be fo great a Force con- 
cealed in it: Such Things would never gain Credit by 

bare Report, if they were not verified by Experiment.— 
One Thing has long taken my Eye in this miſcellaneous 


Apparatus, and that is, the Guinea and large Piece of 


Cork, which I ſee appended to that fine Balance; but 
J think, they ſeem not to be nicely equated in Weight, 
as the Gold appears to preponderate the Cork. ſup- 
poſe you have ſome intereſting Point to eſtabliſh by an Ex- 


periment thereby. 


Clean. A very material Circumſtance of Statics depends 


upon this Experiment, Which is intended to ſhew, that 
| when this Balance, with a Guinea and Cork, is ſuſ- 


pended in the Receiver, that then the Cork, which now 
ſeems lighteſt, will then prove the heavier Body, and 
much preponderate the Guinea. I ſhall ſhew you the 
Experiment firſt. Lo the Hook of the Braſs-Plate, I 
hang the Balance within the Receiver, and place it on 
the Pump. — Then, obſerve, that by the firſt Turn of 
the Winch, there is a perfect Equilibrium between the 
Cork and the Guinea. —In two or three Turns more, 

old, by its deſtroying the Equilibrium. And when I 
have taken the Air quite away, you ſee. the Cork pre- 
ponderate the Gold, as far as the Beam will admit. 


* 8 
1 


Jou ſee the Cork manifeſt a greater Weight than the 


Co 
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Euphroſ. This is certainly a very e e 


ment. I could not have imagined ſo great a Difference 


in the Weight of Bodies could have been occaſioned by 


the Medium of Air; and though I know it is occaſioned 


by the Air, I have not yet Philoſophy enough to ſee 


thoroughly the Reaſon of it; in which Caſe, Cleonicus, 


I muſt beg your Aſſiſtance for a clear Apprehenſion of 


this Matter. 1 | 
Ceon. You will hereafter ſee many Experiments to 


prove, that Bodies, moving in a Fluid, meet with Re- 


ſiſtance from it, and that in Proportion more, as their 
Bulk are larger in equal Weight. The Air is a 
Fluid, and the Cork of equal Weight with the Guinea, 
being many times larger in Bulk, will meet in Propor- 
tion with ſo much more Reſiſtance from the Air; his 
Reſiſtance will therefore oppoſe the. Deſcent of the Cork, 
more than it does that of the Metal; and conſequently, 
will diminiſh more of its Weight in a greater *Degree. 
Therefore, when the Weights of thoſe two Bodies are 


equal in the Air, it muſt follow, that, when the Air 
is taken away. from the Recipient, the larger Bulk of 
Cork, which before was moſt reſiſted, will now prove- 


the heavier Body; as you ſee in the Experiment; and 


hence it has happened, that a Hint from this Experiment, 


has put ſome of our ſaving Connoiſſeurs upon inſpecting 


their Barometers, to learn from thence, the Denſity of 


the Air, when they propoſe to purchaſe precious Stones, 
or Things of great Value, fold by Weight, ,which are 
heavieſt in the lighteſt Air..——Alfo, from this Expe- 
riment it appears, that a common Pound of Feathers is 


really heavier than a Pound of Lead, contrary to what is 


implied by the uſual Catch. 
8 | Ce 4 


FU EL . 8 = . | 
An Explanation of the Figures repreſenting the Experiments in 
be An Pump, in Plate XXXII. „ 
Fig. 29. A Fountain playing in an exhauſted Reeeiver by 
e Preſſure of Air. 8 932 
30. Ditto by the Spring of the Air. 5 | 
31. An Experiment, ſhewing the Rationale of Pump- work. 
32. Shews the Manner how Halos are produced about a 


Fandle, | | 
| 33• Shows 
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Euphroſ. Theſe Experiments fhew the Uſe of Phi- 
loſophy to Mankind, in recti fying our vulgar, and often- 
times miſtaken Notions of Things. 

Clean. The Truth, which you have now mentioned, 
will be farther confirmed by the next Experiment. 
We hear the Sound. of Bodies, but little think of the 
Means by which the Senſe of Hearing is effected; nor 
do People in common appear concerned, to know the 
Reaſon of that wonderful Effect; though it be in a great 
Meaſure ſhewn very eaſily by the Air-Pump.—#or 
this Bell, which in the Air has fo perfect, ſo loud, and 
ſo intenſe a Sound, will be found in the er Re- 
ceiver to have none at all. For being ſuſpended 
in this Piece of Braſs, I ſcrew it on to the Plate of the 
Pump. Then, exhauſting the Air, and ſhaking 


the Pump, you ſee the Clapper ftrike often the Side 


of the Bell, but hear no Sound. Hence you are im- 

tely convinced, that the Air is the neceſſary Means 
of Sd and how it is ſo, I muſt take an Opportunity 
hereafter more fully to explain, when we come to Ex- 
periments, which more particularly relate to the Organs 


of -Senſation.. _ 
Eupbroſ. 1 ſhall ever think myſelf happy, to find my 


Uncderſtanding enlarged by Degrees; and as I ſee by 


this Experiment, that Air is neceſſary for Sound, to 
I preſume it . for Fire; ; fince, by the Candle which 
'T ee here, I ſuppoſe, an Experiment of that Sort is 
intended. 


leon. That is the Purport of the Candle. ——For 


| fee; I light it, and place it under the Receiver, 


-and 


en the firſt Turn of the . 475 * of the 


Flame 


33. Shews the Aſcent of Quick-fver in a T ube, by the 
Spring of the Air. 2 


34. Aces the ſame by the Preſſure of the Air. 
The E ered: of weighing Air in a Bottle, | 
. —— of burnt Airiby a Charcoal Fire. | 


| 


T7 CF TEN — of the exhauſted Hemiſpheres apy 
0 2 plied to the Steel- yard. 
38. K Gui-lock is ee. | 
39. f - of Gun- powder not firing in Vacuo.. 


— a Guinea and Feather falling 


49. — 
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you obſerve, it declines by Degrees, and goes out. 
J keep turning the Winch, and the Smoke, you obſerve, 
deſcends very copiouſly from the Wick, being much 
heavier than the rarified Air. Theſe are uſeful Docu- 
ments, to acquaint us, how far the Air is necetlary to 
ſupport a Fire and Flame. TEC | 

Eupbroſ. Every Experiment I have found, by Expe- 
rience, a Leſſon of Inſtruction. I knew, 45 Fire 
much depended upon the Air being excited, and increaſed 
thereby at any Time; but was not before capvinced, 
that it was ſo abſolutely neceſſary to its Exiſtence. 
Pray, what means this Firelock, Cleonicus? I begin to 
have ſome Apprehenſions at the Sight of it. | 


Cleon. You need not be under any Concern about 


that, ——Your Maid every Day ſets fire to her Tinder, 
and lights her Candle by that Inſtrument; and you 
know, that the Means, by which ſhe does this, are the 
Sparks of Fire produced by the ſtriking of the Flint 
againſt the Steel; but, when I place it under the Re- 
ceiver, no ſuch Sparks appear. This, you fee, by 
the Experiment, ſeveral Times repeated. ——You ſee 
no Sparks, and therefore no Tinder can be kindled in 
Vacus, By all which, you learn how neceſſary the 
Air is even to the very Appearance of Fire.—'There is 
one Experiment more, which is uſually ſhewn in Con- 
firmation of this Doctrine, and that is, the letting fall 
ſome Gun- powder on a heated Iron in Vacuo, to ſhew 
there will be no Exploſion. | 

Euphroſ. The very Mention of Gun-powder makes 
me ſhudder. I hope, there will be no Danger attending 
this Experiment; if there be, I muſt prepare to get 
as far from the Pump, as the Limits of the Room will 
permit. | | | 

Cleon. I ſhall ſhew you no Experiment, where there 
is the leaſt Poſſibility of your being hurt by it: The 
Apparatus is every Way ſecure, —You fee a ſmall 
Magazine of Powder, lodged in the upper Part of this 
large Receiver, through which there paſſes a ſmall, hol- 
low, Braſs Tube, with Holes in its Sides; as this is 


moved up and down in the Powder, a few Grains will 


get into the Tube, and fall from thence into the Bottom 
268 5 ' 3 | | © a 
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Flame declines.— Upon the ſecond or third Stroke, 
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394 THE YOUNG GENTLEMAN 


of the Receiver. 'Fhen obſerve, this heated Tron is 
placed upon a ſmall Iron Tripod, and in the Air, I 
drop a few Corns of Gun-powder on it. They im 
mediately take fire, flaſh, and explode; hut not. fo in 
Vacuo. I take the ignited Iron, and place it on the 
- Frame of the Pump, and cover it with a Recipient. 
And now, obſerve, upon my puſhing down the Wire, 
a little of the Powder falls from the Cette upon the 
Iron, by the Heat of which they are melted, diſſolved, 
and evaporated, without any Appearance of Flaſhing, 8 


oer Exploſion; and all, you obſerve, proceeds from the | 
Want of Air. —I turn the Vent-ſcrew, and let in 
the Air, and then the falling Grains of Powder take 
fire from the Iron, and flaſh as before. | | 
© Euphrof. Well, this Experiment has almoſt put me p 
in a Fremor; and to tell you the Truth, I ſhould be t 
glad to take a little Turn in the Garden, to take the t 
freſh Air 3 beſides, I think it tigh Time, that you | © 
had a little Reſpite from the Fatigue of this Lecture; ſl 
let us purſue the Remainder of theſe Experiments To- ( 
marrow, or the firſt Opportunity you have Leiſure. c 

| a 
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The Experiments on the Atrx-Pume continued. A 

| | g 3 | | Or 
Euphroſyne. | : nc 

Hope your exploſive Experiments are now at an End.; . 

for though I take Pleaſure in learning the Nature an Pe 
roperties of the Air by them; yet they haye ſo much of 45 
the Terrible in them, that I can ſcarcely conceit I am 7 
fafe while you ſhew them. x by 
Cleon. Our Paſſions are given us_to'a very good Pur- 3 
poſe; they are a Kind of Armour ke Mind, and 22 
defend and fortify us againſt difaſtrous Events: Others 2 
operate upon us in a different Manner, ving Pity 735 
and Compaſſion towards every Object we ſee in diſtreſsful this 


- Circumſtances; and this I am ſure will be your Caſe in 


Euphrof. 


the next Experiment. 9 7 
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Euphroſ. I am jealous of ſome baneful Experiment 
to follow. It gives me Pain to hear you prelude to it 
thus. I thought the Life of ſome Animal was in the 


| Caſe, See here comes John with a lovely young 


Rabbit, | 
ſacrificed for my Sake. | | 

Cleon. You are like all the reſt of your Sex.——You 
think it Cruelty to attempt the Life of a large Animal, 
but are quite regardleſs of the Deſtruction of thoſe which 
expire under your Feet in every Walk of Pleaſure you 
take. We know not but the Life of one Animal is 
equal to that of another: Little depends on the Bulk or 
Size of the Creature: If any Thing, it is an Argument 


agginit you, to ſay it is ſmall ; ſince all our Obſervations 
convince us, that whatever relates to animal Life, Senſa- 


tion and Motion, is always more exquiſite in thoſe Crea- 


_ tures, in Proportion as they are ſmaller —— The Millions 
of Mites in Cheeſe, of Eels in Vinegar, which are daily 
facrificed for your Appetite's Sake, do not move your 


Commiſeration ſo much, as this one ſingle Rabbit, that 
can hardly be faid to be more than half alive and ſenſible, 
as being ſo young :—But to mitigate your Concern, I 


ſhall only ſhew, in this Experiment, that the poor Crea- 


ture does really depend upon the Air for Life; and after 
that, I ſhall put it into your Hands, as well as you ſee it 
now, Here, e. put the Rabbit under the Glaſs.— 


And now, my Euphroſyne, have a good Heart, and look 


on; for turning away your Face will boot the Animal 
nothing. See, upon exhauſting, how uneaſy it ap- 
pears. As the Air is more rarified, the Animal is 
rendered more thoughtful of his unlucky Situation, and 
ſeeks in vain to extricate himſelf, He leaps and jumps 
about. A Vertigo ſeizes his Brain. He falls, and 
is juſt upon expiring.— But I turn the Vent-piece, and 


let in the Air by Degrees. Nou ſee him begin to heave, 
and pant. At length, he xvuzes up, opens his Eyes, 
and wildly ſtares about him. I take off the Receiver, 
and ſhall now deliver it as recovered from the Dead. 

 Euphroſ. Poor, innocent Creature! I am grieved to 
think thou haſt ſuffered ſo much on my Account; but be 
affured, my Care ſhall be proportionably increaſed for thy 
future Safety and Welfare. Thou ſhalt always be my 


4 e 


I hope, that tender Creature is not to be 
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darling Rabbit; as by thee, I have been obliged to learn 
how neceliary the Air is for animal Life, and Reſpiration, 


in this Jar of Water, deſtined to the fame Fate? 5 


Cleon. Not intirely, but partly, fo. The Fiſhes which 


you now ſee friſking about at the Bottom of the Water, 
will, when they are placed under the Receiver, be obliged 
to aſcend from the Bottom to the Surface; and though, 
at the ſame Time, they will ſhew a conſtant Endeavour 
to regain their former inferior Situation, they will never be 


able to do it. See the Experiment. As ſoon as I 


turn the Winch, they find the Difference of the Air.— 


You ſee the Bubble of Air aſcend from their Mouths and 


Gills. They appear uneaſy, and their Bodies are ex- 
panded.— They continue to riſe, at the ſame Time they 
ſhew an Endeavour to deſcend. You fee two out of the 


three floating on the Top, and though not in the Agonies 


of Death, yet they ſeem greatly diſtreſſed, and lie with 


their Backs downward, as it were, in an expiring Poſture; 


the Third is almoſt perpendicular, endeavouring to reach 
the Bottom, but cannot. | NE” | 

Euphroſ. It is aa diſagreeable to ſee thoſe poor Creatures 
in ſo miſerable a Plight, when probably their Condition 
may be worſe than that of Death. I have often obſerved 


the Air-bladder in Fiſhes ; and I preſume, jt is owing to 
the Expanſion of Air in<thoſe Bladders, that they are 


thus ' obliged to ſwim.——Pray, releaſe them from their 
Miſery, by letting in the Air. 5 | "x 

Cleon. [ will do as you require— On turning the 
Vent-ſcrew, you obferve, their Bodies, as it were, con- 
tract, and by becoming leſs, they are rendered heavier, 
and by that Means able to fink, which they do with great 
Precipitation.——By this Experiment, you ſee how ne- 
ceſſary the Air is, even for Animals that live in the Water, 
though they can ſhift with ſo ſmall a Degree of finer Air, 


. 


that it is not eaſy to kill them in the greateſt Vacuum that 
can be made with the Pump; ſo far from it, that I re- 


member Mr. ZHawhkſbee tells us, he let two Fiſhes ſtand a 
whole Week in Vacuo, and they ſeemed to be briſker and 


better at laſt than at firſt, when the Air was drawn from 


them. 


limited. 
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And, pray, 'Cleonicus, are thefe Fiſhes, which I ſee. 


Eupbraſ. The Uſefulneſs of this Machine ſpems un- 
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limited. What. a. prodigious. Variety of- Experiments are 
ſhewn. thereby to. explain the Nature of Things, and the 
important Properties of Air! What other Experiments 


"Femain,, Cleonicuss? 


| 


ceſs. 


" * * 


* 


quainted with. Vou have ſeen the very great Weight 
of Air ſeveral Ways demonſtrated, but one more remains, 


which will afford you ſome Pleaſure.———Theſe hollow, 
Braſs Hemiſpheres are put together with a Leather between 
them, and by Means of the Stop- cock ſcrewed into the 


Plate of the Pump, the Air is then drawn, out of them, 
and by turning the Screw, I prevent its returning again. 


I hang them on to the Steelyard, and move the Weight 
upon the Beam, till ſuch Time it is ſufficient to ſeparate 
them. This, you ſee, happens at the Number 1272, 
which ſhews, that fo many Pounds Weight are equal to 
the Preſſure. of the Air upon the Surface of the Hemiſ- 
pheres; and this agrees with what L have formerly ſhewn, 
— of Air upon every ſquare Inch is 
equal to 15 Pounds, there being 8 ſquare Inches and + in 
| | | 


Viz that. the Pr 


the circular Area of one Hemiſphere. 
Eupbroſ. This appears to be a very nice and 
Way of meaſuring, by Experiment, the Weight of the 


Air. But beſides the Experiment you formerly ſnewed 
me of the Quick: ſilver riſing in the Barometer, by, the 
Weight of the Air, I fuppoſe you haye other Methods of 


doing it by ſeveral Parts of the Apparatus I here: ſes. 
Clean. Y aw rightly judge of them, my Ezphrofyne.—— 
I ſhall give you an ocular Demonſtration, that the Quick- 


filver is partes, in the Tube of the Barometer, entirely 


by. the Prefli 


re of the Air. Obſerve the following Pro- 


it on the Plate of the Pump. Then I invert this Fube, 


darwin 


leon. Several, which it is proper you ſhould be ac- - 


W 


I take this ſmall Baſon of Quick-filyer, and place 


filled. with Quick-filver, therein. I place a Receiver 
over them, and —on the Top of that, a tall Tube cloſe 


on the upper End. 


The Quick-filver is ſupported, you 


obſerve, to the Height of more than 29 Inches.—Ther: - 


I turn,the Winch, and by leſſening the Preſſure of the 


Air, on the Surface of the Quick-ſilver in the Baſon, it 


deſcends. in the Tube. A ſecond. Stroke. leſſens the Preſ- 
ſure. farther, and the  Quick-filver deſcends ſtil} lower. 


A. third, fourth, &s. promotes the: gradual. Deſcent pas: 


{ : 


| 
| 
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till at laſt, you ſee the Tube almoſt evacuated, as the 


F <Quick+filver ſtands within but a little above the Surface 


of that in the Baſon; all which plainly ſhew the Thing 
propoſed. But this is rather a negative Way of ſhew- 
ing it.—You will fee it poſitively and properly produced 
by the Preſſure of the Air, when I let it again into the 
Receiver. I turn the Vent-ſcrew but. a little Way, and 
the Air can get but very flowly in.— Then you ſee 
how- naturally the Mercury riſes in the Tube, till it has 


attained its former Height, and thereby meaſure the total 


Preſſure of the Air. | | 

Euphreſ. This is a very curious and full Proof of the 
Suſpenſion of Mercury in the Barometer, by the Preſſure 
of the Air. But what means this other Apparatus of a 
long Tube, ſcrewed into a Phial of Quick-ſilver? 7 

Chon. That is to ſhew how the ſame Effect is producible 
by the Spring of the Air. For, you obſerve, the Air 
in, the Bottle is confined, and cannot get out: That 
the long Pube is open upon the Top, —and that therefore, 
when I cover the Hole with the Receiver, and tall Glaſs 
Tube as before, upon exhauſting the Air, and taking its 
Preſſure off the Surface of the Mercury in the ſmall Tube, 
the Spring of the Air in the Phial will exert itſelf on the 
Mercury there, and force it up into the Tube, — till at 
n e drawn away all the Air, the Mercury riſes 
to the ſame Height, by the Spring of the Air in this Caſe, 
as it did by its Freſſure in the other. e 


Eupbroſ. A furpriſing Coincidence," and Equality of 


Effects, produced by the Spring and Preſſure of the Air 
Here ſeems yet another Inſtrument, compounded of 
ſeveral Parts, to the fame Purpoſe ; pray, what is the 
Uſe of that? be Ad e 1 


Ulean. It is partly to ſhew the ſame Thing as before; 
but more directly exhibits the Rationale of Pump-work, 


as ĩt demonſtrates the Reaſon why, at every Stroke in the 
common Pump, the Water in the Well riſes in the Pipe 


below, till it arrives in the Ciſtern, and there runs out; 


Hor the Braſs Syringe, or Barrel on the Top of the 
Receiver, repreſents the Barrel of the Water- pump. 


The Mercury in the Baſon, the Water in the Well, and 
the Glaſs Tube, immerſed in it, ſhews the Pipe of the 
common Pump.;—for now fee the Experiment,—-I raiſe 


the 
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the Piſton of the Barrel, and thereby lifting 12 Weight | 


of the Air off from that in the Glaſs Tube, the Mercury 
begins to aſcend by the Preflure of the Air on that in the 
Receiver; which ſhews how the Water riſes in the Pump 


by the fame Means.—But now I place the Baſon of 
Quick-ſilver under the Receiver, and the Braſs Syringe _ 


on the' Top, with the Tube immerſed in the Mercury as 
before, —arid draw out all the Air. Then I raiſe the 
Piſton, but no Mereury riſes in the Tube, as 9 is now 
no Preſſure of Air to produce that Effect. From all 
which you dre convinced, that the Medium of Air is the 


great Agent employed to actuate all Kind of Machinery 


concerned in the Pump-work of every Sort. 


Euphrof. 1 fear I ſhall tire go before you have done; 


as I ſee there are many other Parts of the Apparatus yet 


unuſed ; but as I learn ſo much from every one, I ſhall, for 


my own Sake, bear with your Fatigue a little longer. 
Cleon. Say nothing of that, Siſter; for whatever im- 


proves your Mind gives me the greateſt Pleaſure. A few 
Experiments more will finiſh the uſual Courſe, and the 
next ſhall be of Fountains, which play by Weight 
and Spring of the Air;—for this Purpoſe, I take this 


Transferer, or Plate of Braſs, with a tall Receiver on it, 


and by Means of a Stop-cock, ſcrew. it to the Plate of 


the Pump, and exhauſt all the Air.— Then I take it off 


the Pump, having firſt turned the Vent-ſcrew | to prevent 


the Return of the Air to the lower Part, I [ſcrew on a 


Glaſs- tube, and then place it in a Baſon of Water. 
After this, I turn the Cock, and the Preſſure of the Air, 


on the Surface of the Water, forces it up through a very 
{mall Adjutage in the Plate, in the Form of | 
Fountain, to the Top of the Glaſs, from whence it de- 


ſcends to the Bottom, and thus it will keep playing, till 


the Water riſes to the Hole in the Top of the Adjutage. 


Zuphroſ. This is a very entertaining Experiment; but 


how do you apply the Apparatus to make the ſame Foun- 
tain by the Spring of the Air? 


o 


Cleon. Nothing more is neceſſary for this Purpoſe, than 


ſcrewing the Stop-cock, with its Pipe, on a Bottle, partly. 


filled with Water; for this being done, when I turn the 
Stop-cock, the Spring of the included Air drives the 


Water through the Pipe into the exhauſted Receiver, and 
plays the Fountain, as before, Euphreſ. 


r 


2 curious 
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Euphroſ. I think you call theſe artificial Fountains 3 
and ſurely they deſerve that Epithet, I have heard 
much Talk of the Experiment of the Guinea and Feather 
falling at the fame Time to the Bottom of a Receiver in 
Jacuo. I ſuppoſe. this tall Receiver is appropriated: to 
that Uſe, © | | nt 2 

Clean. It is ſo; and by this ſmall dairy of Braſs, 

e 


you ſee, it is very eaſy to let the Gold and Feather fall | 
both at the ſame Inſtant from the Top.. —] do this, | 
| while the Air is in the Receiver, and you. ſee a manifeſt , 
Difference in the Time of the Fall; the Feather deſcend- 
ing gently, and with an indirect Motion to the Bottom.— { 
But now I will replace them on the Top, and exhauſt the 1 
Air, and then, —look ſtedfaſtly at the Bottom of the Glaſs, 2 
and you ſee they both come there together. | 1 
"Euphbraſ.. L obſerve they did; nor do I: much wonder t 
at it, when I conſider the great Reſiſtance. that light t 
Bodies meet with from the Air; but ſtill I cannot ſay, = 
that, ſuppoſing there were no Reſiſtance at all, I clearly C 
comprehend the Reaſon why a light Body ſhould fall ſo f 
ſoon as a heavy one; for Bodies fall by their Weight, C 
and-there is much mere Weight in the Guinea, than in P 
the Feather, and therefore, one would naturally. think; a 
it ſhould fall ſooner. 5 | - "M 
Cleon. Moſt People think as you do, that the Velocity : : 
of” falling Bodies is proportioned to their Weights ; but in 
this is entirely a Miſtake ; for the Velocity is proportioned ſh 
to the Force of Gravity on a ſingle Particle of Matter in m 
any Body, and this Force being equal upon all the Par- th 
ticles; produces an equal Velocity in Deſcent upon them 
all; and whether they are more or leſs in Number, and Al 
whether they are connected or diſengaged from each other, Bi 
dees not afftet the Caſe; for each Particle is ſtill im- Ai 
pelled with the ſame Force; and therefore, one ſingle wa 
Particle, or any ſmall Number, will deſcend, juſt as faſt Ex 
as any greater Number; which, in other Words, is only Ar 
to fay, that a light Body will fall juſt as faſt as a heavy. to 
one, in an unreſiſting Medium. : | pr thi 
Euphroſ. I make no Doubt but what you ſay is right, Ca 
and that I ſhall one Day or other be more capable of thr 
conceiving the Nature of thoſe phyſical Truths, better ſoo 


than I do at preſent; for now I chiefly attend to the Ex- : 
: | | periments J : ; 
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periments, and ſhall, at my Leiſure, reaſon. upon them 
in the beſt Manner I can by your Aſſiſtance. But, pray, 
what means the Chafing-diſh. of flaming Charcoal juſt 
now brought into the Rom? e Oe 
Cleon. f ordered it not before, that it might not render 
the Air of the Room diſagreeable; for it is deſigned to 
ſhew what pernicious and deadly Qualities it imparts to 
the Air, that is affected by it, and impregnated with its 
Fumes. We have but too many melancholy Inſtances 
of People, who are ſuffocated, and killed by ſuch a noxi- 
ous and poiſoned Air, owing entirely to their Ignorance, 
how far the Air may be altered, with regard to its 


ſalubrious W by ſuch Parts as it receives from 
Fermentations, mineral Strata, and viti- 


ſubterraneous 
ated Air, paſſing through them. This we ufually illuſ- 
trate by the Air paſſing through a Charcoal Fire, into 
the exhauſted Receiver, in the following Manner. ——I 
take a large, open Receiver, and place on the Pump, on 
which is placed a braſs Plate, with a Stop-eock, and 
Crane - neck Tube of F. e exhauſting the 
Air from the Receiver, and holding the Chafing-dith of 
Coals, ſo that the End of the Tube may mg into a 
Part that is thoroughly kindled, —I-turn the Vent-piece, 
and you hear the A | 

Receiver. | 
Eupbroſ. That I did, indeed. But J fee no Difference 
in that Air in the Receiver, and the common Air. I 
ſhould not have ſuſpetted, that any Alterations had been 


the Fire. | 


made in the Air from what I ſee, in its Ge Mn i 


Cleon. But you will ſoon be convinced, there is a great 


Alteration made by that Means; for by putting a tender 
Bird, or other Animal, into the Receiver, filled by this 
Air, you would perceive it ſoon become ſtupified, after- 
wards convulſed, and at length expire; but ſuch Sort of 
Experiments would give you more Pain than Pleaſure : 
And, therefore, I ſhall omit them. It will be 1 
to ſhew you, that a Candle will immediately go out in 
this corrupted Air; for ſee the Experiment. —T place the 
Candle on the End of the inyerted Wire, and put it down 
through the Top of the Receiver, but you obferve, as 
ſoon as the Flame deſcends, without leaving it floating 

Vote bL D d | on 


ir ruſh through the Fire wr the 


one 
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on the Surface, it becomes extinct.— ] try it a ſecond 
Time, and it goes out as before; and this would be the 
Caſe, were I to attempt it an hundred Times.———1 
nov let out a Part of the Air, by lifting the Receiver up, 
and let the cold Air from below force Part of it out at the 
Top.— Then I light up the Candle, and putting it down 
the Receiver, the Flame will ſoon appear to be affected. 
is diminithed by Degrees, —looks blue, —and at length, 
is extinct.— I will now light it up again, and ſhew how 
this noxious Air may be purified by Fire; for this Pur- 
poſe, I gently carry the Flame of the Candle through all 

the upper Parts of it, which it heats by Degrees, renders 
it by that Means lighter, and therefore, eaſily expelled by 
the Weight of the external cold and heavier Air; in this 


Manner it will ſoon be driven out of the Receiver, while 


ou ſee the Flame of the Candle recover by Degrees ; and 
urn at laſt with its uſual Vigour. | 


Euphroſ. Such Experiments as theſe are calculated, I 


find, not only for Entertainment, but are of the laſt Im- 


portance and Neceſſity. Ignorance in natural Science is 
not only always ſhameful, but in many Caſes extremely 
fatal. How many Lives might have been ſa ved and Fa- 
milies preſerved from Miſery and Ruin, had this one ſingle 
Experiment of the Air-pump been known to the Popu- 
lace of every Age and Nation! . - V 

Cleon. Yor Reflections on this Head are very juſt and 


rational; but though Providence has reſerved thoſe very 


reat Diſcoveries for this Age, we ſeem to be little re- 
gardful of them, or grateful for them; nor do we receive 
„the Benefits intended by them ſo generally, as might be 
expected. For Inſtances of Mortality of this Kind, by 
Damps in Mines, Effluvia, Cc. are but too numerous 
and recent among us; when almoſt every Gentleman of 


Taſte has an Air-pump in his Study. It would perhaps 


reffect too much on the Depravity of human Nature, to 
obſerve, with what Coldneſs, not to ſay Contempt, the 
moſt {tricking and entertaining Experiments of the Air- 
pump have been treated by ſome People. have only 
xperiment more to detain you with at preſent. You 
have been, doubtleſs, amuſed with obſerving the Halo 
about the Moon, in a hazy Atmoſphere; in a Winter's 
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| 


Eupbroſ. J have ſeveral Times obſerved that Phæno- 
Menon, not only about. the Moon, but about the Sun. 
Pray, Cleonicus, can you explain the Nature of it, by any 
Experiment on the Air-pump ? OF ana 
Clon., We can partly illuſtrate its Nature this Way; 
for it reſults from ſuch a Refraction of the Rays of Light 
as is made by their Paſſage through a Body of Vapours 
and Air, of a particular Denſity, as you will eaſily ob- 
ſerve by the following Experiment.—I take a Candle, and 


place it on that Side of the Receiver oppoſite to you, ſo. 


that the Flame may be ſeen through the upper and larger 
Part: I then turn the Winch, and exhauſting part of the 
Air, make it of a proper Rarity, and, at the ſame Time, 
filling it with Vapour, or aqueous Particles, from the 
moiſtened Leather below ; the Effe& will be, t the 
Rays of Light, paſſing from the Candle through this 


rarified Air in the Receiver, will cauſe the Appearance of 


Hales round the Candle, to your Eye, of different Colours 
and Extent—variable, as I make the Vacuum greater or 
leſs.—If I take the Air quite away, they diſappear, as they 


do alſo, by letting the Air in again. 


Euphroſ. They make a beautiful Appearance indeed 
AI obſerve them vary in their Colour and Magnitude, 


according to the different Denſity of Air, and Quantity 
of Vapour it contains.—From thence I am convinced 


of the general Nature of ſuch Appearances.—Upon the 


Whole, Cleonicus, however lightly others may paſs by 


theſe great Topics of natural Knowledge, I ſhall, for my 
own Part,.ever refle& on them with the greateſt Pleaſure, 


and think myſelf indebted to you for the Pains yop have 
taken to lay them before me in ſo inſtructive a Manner; 


and nothing will appear ſo aſtoniſhing to me, as to hear 


any Gentleman of Fortune, Spirit, or Genius, ſhould be 


without an Air-pump in his Poſſeſſion. | | 
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DIALOGUE XIV. 


The Nature, StruTure and Uſe of the Cox pExSER, 
Mercurial Gacr, AiR-Gun, and VeNTi- 
' LATOR. - | 


Cleonicus. 


TI. Morning, my Eupbroſyne, finiſhes our Conver- 


ſation on Pneumatics; for tho' you have ſeen a 


Variety of different Kinds of Machines for explaining 


the Nature and Qualities of the Air, there ſtill remain 
ſome, whoſe Uſes are too conſiderable not to deſerve your 
Notice. Thoſe you have already contemplated chiefly 
regard the Weight and Spring of the Air in its na- 
tural State. But it will be worth your While to con- 
ſider how far the Spring of the Air may be increaſed by 
artificial Compreſſion and Condenſation, and the great 
Effects that are thereby produced. | 
Eupbroſ. This is a Subject that will prove very grateful! 
to me, provided you have nothing dangerous in this Sort 
of Experiments; for I have learned to know, by what 
has already paſſed, how _ great Effects may be pro- 
duced by the Spring of the Air, and I ſee ſome Parts of 
your Machinery here are particularly calculated againſt fo 
reat a Force: Pray, what do you call this Machine which 
8 * | 1 N | 
Cleon. It is * called the CovpExsER, be- 
cauſe by Means thereof, 


linders, being placed together with a Leather between 
them, and ſcrewed faſt upon each other in the Frame, 
as you ſee, the Air thrown in by the Piſton on the 
Top, till it is rendered ſo denſe, and its Spring of 
Courſe ſo great as we judge the Strength of the Braſs 
will admit. This is done, by placing the Valves in 

| the 


* Figures of Plate XXXIII deſcribed. 
ABC D, The Frame of the Condenſer. —HIK HLK, 
The two Braſs Cylinders, or Parts ſet together at HK. 
F G, The Braſs Barrel, or Syringe.—E, The Handle of the 
Piſton, by which the Air is injected, : | 


the Air may be compreſſed. 
almoſt to any Degree we pleaſe ; for the two braſs Cy- 


PPP 


* * 


1 


and ſuch like Animals but very little. That Mo 
is promoted nearly in Proportion, as the Air is con- 
denſed—That Vegetation is not prejudiced by condenſed 
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the Barrel and Piſton the contrary Way to what you 
obſerved in thoſe of the Air-Pump ; for as they opened 
upwards, theſe open downwards, by which Means the Air 


that is crouded into the Condenſer cannot poſſibly return, 


and thus Experiments may be ſhewn on Animals, Ve- 


getables Fire, and any Sort of Subject included in 


this condenſed Air. Mr. Boyle has left us a great 
Number of Experiments on this Subject, by which he 
has ſhewn, that Animals may be killed by a too great 


Condenſation of Air; —that when condenfed to a 


common Air. That compreſſed Air affected Flies, Frogs, 


moderate Degree, he has found them to live Aber Fro in 
Idineſs 


Air; —-and many other Things of Conſequence you will 


find in his Treatiſe on this Subject, to which I refer you. 


Euphroſ. I ſee but one Objection to this Machine, and 


that is, one loſes the Pleaſure of ſeeing the Experiment in a 


great Meaſure, by the Subject's being included in a Veſſel 
of Braſs. | | +; | - 
Cleon. The braſs Condenſer is uſed only in ſuch 
Caſes where great Degrees of Compreſſion. are required, 
in all other Caſes a ſtrong Glaſs, —ſuch as you ſee 
here. F ——In this you place the Animal, Plant, c. 
and then condenſing the Air upon it with the Syringe, 
as before, you will have the Satisfaction of obſerving the 
Proceſs, and Py ſee the Effects which condenſed 
Air has upon different Subjects placed therein.—In 
this glaſs-Condenſer you may venture to force the Air 
in ſo far, as to render it three or four Times mote denſe 
than the common Air, which will be ſufficient to an- 
{wer moſt Purpoſes. Moreover, you may at any 
Time know how denſe the Air 1s, . by a ſmall mercurial 
3 d 3 Gage, 


S | 
8 * * 
— * 2. * 
ah a — 9 5 1 1 


*** | + Figure 1 | 
AB, The Glaſs Condenſer, —ab cd, The Mercurial Gage. 
—abc, The Baſin.— g, The Surface of the Quick-ſilber 


— 


* 


* 


in the Bafin. —c d, The inverted Glaſs Tube. — e, The 
Surface of the Mercury in the Tube. 
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Gage, placed in the Condenſer, and which I have pro- 
vided on purpoſe' to ſhew you the Experiment; for the 
ſmall Tube being inverted in a Baſon of Quick-filver, 

ou will obſerve, that as I force the air into the Glaſs, 
it condenſes the included Air, and preſfing with a greater 


Force, drives the Mercury by Degrees up into the Tube, 


Sand higher than before at every Stroke of the Piſton,— 
When the Quick-filver fills half the 'Tube, the Air is of 
a double Denſity, —when it fills + of the Tube, the Air 
is three Times denſer, and ſo on; for the Denfity of the 
Air is always inverſely as the Space it takes up, as you 
will eaſily underſtand. | | | 

Euphroſ. This will be the natural Reſult of Compreſſion 


in any Body.—But, pay, Cleonicus, what is the Deſign of 


this Gun II remember you told me, our exploſive Ex- 
periments were at an End, if ſo, why then this Firelock ? 


Cleon. It is a Gun, in Form like others, and has a 


Lock, but neither Fire nor Powder is here neceffary.— 
The Method of diſcharging this Gun, is by Means of 
condenſed Air let in behind the Ball in the Barrel, and 
therefore it is called the Air-gun.— This Gun conſiſts 


of two Barrels, and the Air is ſtrongly condenſed between 


them, by Means of a Syringe placed in the But- end. 


Hut that you may have a more perfect Idea, I ſhall take 


the Gun to Pieces, and ſhew you the ſeveral Parts. } 
Euphroſ. You are very obliging Cleonicus; the View 
of ſuch a Piece of Mechaniſm gives me the greateſt 
ke = | | Plea- 


{ Figure III. explained. 8 5 
C EMD, The Air-gun,——A K, The Barrel for the 
Bullet. E C DR, The larger Barrel containing the 
Air, —M NP, The Syringe in the Stock of the Gun.— 
EP, The Valve through which the Air is driven from the 
Syringe into the Space between the Barrels.—K, The Bullet 
lodged in its proper Place.—S E, Another Valve, which 
being puſhed open by—O, the Trigger, lets the condenſed 
Air in upon the Bullet, which drives it out with very great 
Force. Of late there is a much better Form of an Air- Gun 
invented; it is in all Reſpects like a common Gun, with a 
ſingle Barrel, the Lock only different; it has the condenſed 
Air in ſtrong Copper Bottles, to be ſcrewed on under the 
e : one of which will diſcharge 10 Bullets of the uſual 
Size. a 
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Pleaſure.— But when you diſcharge it, let 
Diſtance from youu· ... 

Cleon. Y ou have nothing to fear. Obſerve 
at the Diſtance of 30 Vards.— I draw the Trigger :— 
The Bullet you ſee has paſſed through the Board,—and 
beat a Hole in the Brick of the Wall, ſeveral Yards be- 
hind it ;—another Diſcharge, with the ſame Air, has the 
ſame Effect; —a I hird carries the Bullet through the 
Board, as at firſt— 2 = : G 

Euphroſ. Well, this is a philoſophical Method of 
ſhooting, truly I could not have thought the Strength 
of Air had been ſo near to that of Gun-powder.—But 
ſee, what is this other curious Machine in Glaſs ? 

Cleon. You have often heard talk of Ventilators, for 
diſcharging the noxious Air from cloſe Rooms, ? Priſons, 


on board a Ship, &c. and I have here a Model of one in 
| Glaſs ||, that you may plainly ſee its Nature, and Manner 
of Operation. —Y ou obſerve the Body of the Machine 
is a Box, within which a Board is hung to the Middle 
of the Fore-part, and is moveable backward and forward, 
from the Bottom to the Top, at the Hinder-part, and by 
means of Leathers on its Sides and End, is ſo exactly 
adapted to the internal Cavity, as to ſuffer little or no 
Air to paſs by it, as it moves up and down.—You move 
it upward by the String, -and a Plate of Lead carries it 
down again to the Bottom. | | 

Euphroſ. Pray, let me work this Machine.—It moves 
up and down very eaſy. —But what are thoſe Leathers in 
the Fore-part, which move ſo quick one Way and the 
other, while the Machine is.in Motion, 


2944 ä . 


222 — 2 2 „ — 
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| | Figure IV. | 

ABCDEFG, The Body of the Glaſs-Ventilator,— 
IKLMNOP, The Glaſs-caſe in Front.—F H, A Board 
that moves up and down. QR, The String by which it 
is moved, ——a g, The two Valves in Front at Top, by 
which the Air enters into the Ventilator c d; Two 
Valves, by which the Air goes out of the upper Part into the 
Glaſs-caſe, 55, Two Valves in the lower Part of the 
Ventilator, by which the Air of the Room enters into it,— 
e, Two Valves, by which the Air is forced out of the lower 

Part into the Glaſs- caſe. 
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Cleon. T hey are the Valves, which perform the Office 
of thoſe in a Pair of Bellows; for when the Board is lifted 
up, the Air ruſhes into the lower Part, thro' two Valves 
placed in Front, — and at tlie ſame Time it is driven out 
of the upper Part thro' two Valves into a Glafs-cafe, 


fixed in the Front of the Machine.—Again, when the 
Board deſcends, the Air ruſhes thro* two Valves in the 
upper Part, which open inward, while that below is driven 


out of the Box into the Glaſs- caſe, by two other Valves 


below :—Wherefore you will eaſily underſtand, that by 


making an Aperture in the Window, or Side of the Room, 
to fit the ſaid Caſe, or a cloſe Tube coming from any Part 
of it, that then every Time the Board moves up and 
down, ſo much Air of the Room will enter the Ventila- 
tor, and be thrown abroad, as is juſt equal'to'Half its Ca- 
pacity or Bulk, and therefore one may 3 cafily know; 
at how many Strokes, and in what Time, the vitiated 


Air of any Room may be exhauſted, and the Room filled 
with that which is freſh and healthy; — and theſe are now 


fo adapted for Uſe, that they may be apphed to any Room 
in a Houſe, even in Gentlemens Studies and Bed - cham- 
bers, to a very good Purpoſe. 5 5 


Eupbroſ. I underſtand all you have faid very well, a . 
do aſſure you, I like the Contrivance ſo well, that I de- 


ſign to get one for my own Uſe But my Time is ex- 
pired, at preſent, having an Engagement the Remainder 
of the Forenoon; but ſhall be glad to know what Subject 
we are to enter upon at our next Interview. Af 
Cleon. We have taken a Survey of the Heavens, and 
the Atmoſphere that ſurrounds the Earth, which naturally 


conducts us to contemplate the Figure of the Earth, and 


its various Phænomena, together with thoſe of the Hea- 
vens, which will bring us to the. Je of the ARTIFICIAL 


. * * 


CGLoBEs, which will be the Subject of our future Hours 
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To ths: | 


FIRST VOLUME. 


A CADEMICKS, or Acadwmiſts, a Se&t of Philoſophers, — | 
why io called, 5. 1 
Air, true Nature of, firſt difcovercd by the INORG 1 
Mr. Boyle, 5. i 
Defined, 250, li] 
Height of, ib, ; y 1 | 


Weight or Gravity of, 254 to 322. | 
Cauſe of its Weight, 251. | | | 
Elaſticity of, 282. = | | 
Its Denſity and Rarity, '. if 
Perceptible in 2 8655 Caſes, 2645 Teq. Fel: 1 
Motion of, 2 | wm 
Production of, RY & ſeq. —Y 
Of all Fluids, the moſt apt to rarify. with Heat and | f 
be condenſed with Cold, 333. i 
According to its different Gravity it occupies a greater | 
or leſs Space, 76. 
When dry, whether hot or cold, always. healthy, 347. 
Preſſure of, ſhewn by ſeveral Experiments, 365 & ſeq. 1 
ingen Finch g en equalto its Weight, 369, 370,38 7. : #4 4 
'lenty of in all Bodies fluid and ſolid, 373. — | 
Rendered viſible in ſolid Bodies, 376 & ſeq. 4 
- The greateſt Quantities in animal and a Subs 
ſtances, 377. | 
Neceſſary in Plants, fe. ol 
Medium of, does nothinder the Attraction of Bodies, 384 | 
Great Effects. of, When confined, $87»... -: ö 
Weight of, may be taken in a Balance, 388 to 397. | | 
- Weight of a Pint of Air, 398. | 
The great Spring of, in any ſmall Quantity, 389 | 
Medium of, occaſions great Difference in the Weight of | | 
Bodies, 391, : 


5 Their U 
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| Neceſſary for Sound, 392. 
For Fire, ib. | 
To the Lite of Animals, 305. 
What its Preſſure on a ſquare Inch is equal to, 397. 
Preſſure of, the Cauſe of Quickſilver riſing in the 
. Barometer, 397. 
Air-Gage, 361. 
Air-Gun, a Deſcription and Plate thereof, 406 to 1 
A philoſophical Method of ſhooting thereby, 407. 
One of a new Structure, 466. 
- Air-Pump, the firſt Inventor of, 353. 
Much improved by Mr Boyle, 354. 
Brought to Perfection by Mr. Haw#/by, 3 55s 
A Plate of his Air Pump, 362. 
- Different Sorts of, 3 5b. 
A Deſcription of the portable, 357. 
A Plate of it, 376. 
Rationale of working this Machine, 358 & loa. ' 
Uſe of, ſhewn by Experiment, 362. 
The Air cannot be wholly exhauſted from the Re- 
ceiver, 363. 
The Structure of Dawenpor?'s Air- Pump, 375. 
A Plate of it, 376. 
Some Liquors mixed in the exhauſted Receiver blow it 


up, 376. 


An Explanation of the Figures repreſenting the Expe- 


riments on the Air-Pump, Plate XXXI. 384, 385. 
Alfo of Plate XXXII. 386, 391, 392. 
Antiquity, Sages of, ignorant of the plaineſt and eafieſt Things 
in Nature, 61, 62. 
Archimedes, made a Machine analogous to an Orrery, 194. 
Araick and Antarctic, two Polar Circles, 172 to 225. 
Why they are ſo called, 192. 
Z on the Globe, 15. 
Ariſßtotle enquired into the Cauſes and N ature of Things, but 
made no great Diſcoveries, 5. 
Armillary Sphere, an Aſtronomical Inſtrument, 169. 
Why called ſo, 170. 
Repreſented by a Plate, 192. 
Its Circles divided into great and ſmall, 171. 
Their Number and Names, 172. 
A right, of the heavenly POE 11. 
ere, lunar, 93. ; 

* At the Fd, 70. £4 
Sextile, 94. 
Quartile, 25. 

Alronomp, brought toits greateſt Perfection by Sir /. Newton, 5. 
A noble Science, 169. 
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Atmoſphere, what it is, 223. 
The Bounds or Limits of, 254. 
Attrafion or Gravitation, 251. 
The attractive and repelling Force, the efficient Cauſes 
of all the Appearances in Nature, 253. 
Not affected by Electricity, 308. 
Autumn, the Pleaſures of, 229. 
Poetically deſcribed by Homer and other Poets, 229, 230. 
The Antients had many Feſtivals at this . 231. 


Autumnal Equinox, 189. 


BACON (Lord) firſt pointed out the Way to 3 5 
Baker (Mr.) his Poetical Deſcription of the san, 39. 
| Of the Planet Mercury, 47- 
Of Venus, as the Morning and Evening Star, 49. 
Of the Planet Saturn, 78, 79. 
Of his Ring, 82. | 
Of a Comet, 106. * / 
Of a ſtarry Evening, 131 to 135. 
Of our Earth and Syſtem, 138. 
On the Arrogance of Man challkngiag to himſelf 
the Empire of the Univerſe, 165, 
His Simile on the Univerſe, 167. 
Barometer, an Inſtrument which meafures the Weight of the 
Air, 323. 
Many Advantages ariſing from thence, 324. 
Beſt Form and Conſtruction of, 325. 
The principal and critical Uſe, 5 ſhew the fff Alteration 
in the Weight of the Air, 328. 
The Wheel Barometer has more Ingenuity than Exactneſs, 
o. 


33 | 
How to uſe the Scale and Vernier on the Barometer, 


Fr Ritng g * Quickſilver owin g to the Wei gut of Air, 397. 
Proved by an Experiment, 398. 
Bellows, the Conſtruction of, truly philoſophical, 266. 
Bells rung by Electricity, 311. 
Bird killed by an electrical Shock, 307. 
Blackmore (Sir Richard) Quotations from his Poem on the 
Creation 
The World in general, 7. 
Syſtem of Prolomy, 7. 
Of Tycho, 1b. 
The Solar Syſtem, 24. 
On the Summer, 227. 
On the Autumn, 230, 
On Winter, 235. 
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Bladder, Experiments of, 368. 
Boerhaave (Dr.) made great Diſcoveries in Chemiſtry and the 
Nature of Plants and Minerals, 5. I 
Badies, Dimenſions of, moſt increaſed and diminiſhed by Heat 
or Cold, 333. 
Boiling, the Nature of, ſhewn'b an Experiment, 373. 
A Pot may be made to boil with an Air-Pump, 374. 
Boyle (Hon. Mr.) giſcovered the true Nature of the Air, 5. 
Publiſhed an Account of the Air-Pump, 355. 
Tour many curious Experiments on the Conlideration of 
, 206, 
Sram gry: his Deſcription of the Earth covered with Snow, 
286. 
Of a Storm of Hail, 288. 
Of Thunder and Lightning, 2 
Brown (Mr.) on the Formation of the San, 39. 
Of the Planet Mercury, 47. 
Of the Morning and Evening Star, 50. 
Of the Planet Jupiter, 73. 
Of his Days and Seaſons, 74. 
Oft his Moons, 76. 
Of the Phaſes and Spots of the Moon, 119. 
CANCER, Tropic of, its Diſtance from the Equinoctial, 172. 
The Derivation and Signification of theWord Tropic, 190. 
Capricorn, Tropic of, 26. 
Ca ſini, an Dalian Philoſopher, diſcovered four of Saturn' 8 
| Satellites, 211. | 
He gave them the Name of Sidera Ludovica, ih. 
Charcoal Fire imparts many pernicious Qualities to the Air, 401 . 
Illuſtrated by the Air-Pump, 16. | 
Chemiſtry, great Diſcoveries made therein by the learned 
| 2 3 
Chinmmes, a ſmoky one, the bad Effect of Ignorance, 267. 
Circles of the Sphere, 168. 
Their Names, and the Ules made of them by Aſtro- 
nomers, 171, 172. : | 
Clouds, how produced, 275. 
Their different Aſpects 3 Ar, 276. | 
How-to meaſure their Height, 277. 8 
Their Velocity computed, 278. 5 
Cold and Heat, any Degree thereof to be endured by a Con- 
| ſtitution fitted to the Nature of the Element, Lo, Brie: / 
Colure, the Equinoctial, 1 785 
Why ſo called, 188. 
The Solſtitial, 72. 
| Whence the Name is 8 188. 
Cometarium, an Inſtrument to make a e 8 Motion intel- 


ligible, 108. 
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A Plate thereof, 110. 
Of the Wheel-Work, 112. 
Comets, their Orbits, 25, 101. 
What they are, 100. 
Periods of ſome few only Peake 3. 
Neareſt and greateſt Diſtance from the Sun pretty nearly 
aſcertained in ſome Comets, 102. 


No Idea to be formed of their extreme Degrees of Heat : 


and Cold, 15. 
Particulars relating g to the Tails of 3 103 to 110. 


By the Antients ſuppoſed to end extraordinary 


Events, ib. 

Conjecturès of the Moderns about Comets, IOG. 

How far the Earth may be endangered by ihe paſſing and 

. Tepaſling of Comets, 10g, | 

Conjectures about the Uſe of Comets, 106, 

A Prediction of the celebrated Seneca PER them, 
107. | 

1 of the Cum in 1682, 108. 

Why Comets move with ſuch an unequal and dle 
Motion, 109. 

The Peribelion and Aphelion of A Comet, 109. 110. 

Compaſs divided into thirty-two, Points, 7 175. 
How many Degrees a Point is equal to, 5. 
How the Points are named in the four Quarters, 176. 

By them are diſtinguiſhed the Courſe of the Wings and 
Bearing of Places, 176. 2 

Their chief Uſes poetically deſcfibed; 2, 


Condenſer, a Machine to compreſs the Air to bog by Degree, 404. 


A Deſcription and Plate thereof, 404, & 
Copernicus, his Syſtem of the Univerſe reckoned 5 be the true 
and genuine one, 11. 
Sometimes called the 83 and Solar Vile, 21. 
An Explanation of it, 22. 
A Scheme thereof, 24. 
Phznomena of this Syſtem 1 by the Planetiiium, 34. 
Cufping, explained, 366. 
DAVENPORT's Air-Pump, a een of, 375 
A Print of it, 15. | 
Day and Night, Theory of, 2 237 
Cloſe of the Day poetical y defcribed, 240. 
Equality of Day and Night as repreſented by the onen, 


242. 
Different Lengths of, illuſtrated by a Plate, 1 


Dean (Mr.) the Orrery conſtrudted by him exceeding al all 


: before it, 194. 
Declination of the heavenly Bodies, 182. 


Denſity of the Air, what 1s meant TY 3s 253, 
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Greateſt at the Surface of the Earth, 254. 
Devil, compared to a Spot in the Sun, 36. 
Dew, the Nature of, explained, 281. 
Drawing-Stove, is uſeful, by 5 the Velocity of the 
Air upon the Fire, 267. 


EARTH, her Orbit next to Venus, in the Solar 9 85. 

Her Motion deſcribed, 56. 

Diſtance of her Orbit from the Sun, 15. 

Her annual and diurnal Motion, 56, 57. | 

Her Orbit being elliptical, the Sun will be nearer the 

Earth at one Time than another, 58, 59. 

Her Form, 66. 

The Bulk or Magnitude, and Diameter, 63. 

A little Spot in Compariſon of the Univerſe, 164. 
Thepride ofherInhabitants juſtly ſatirized by the Poets, 165 
Inclination of her Axes to that of the Ecliptic, 197. 

Her lunar Aſpects, 93. 

Eclipſes defined, 147. 
One of the Sun and Moon, 148. 
i A total one of the Sun, 74. 
View of, through the Teleſcope, 1 50. 
Shewn by a Copper-Plate, 154. 
The Stars are ſeen, and other remarkableCircumſtances 
'} | 
Only two total in this and the laſt Century, 152. 
| © Foyer, an annular Eclipſe of the Sun in 1764, 1. 
1 Of the Moon, 153. 
ö Ignorance and Serbien of the Antients in regard to 
a lunar Eclipſe, 15 54. 
An Eclipſe of the Sun and Moon repreſented by a 
| Plate, 15. 6: 
= Particulars in which a Eclipſe of the Moon differs from 
1 one of the Sun, 155. | 
Solar and Lunar Eclipſes e and accounted for, 
158 & ſeq. 
An Eclipſe of the Moons of Jupiter afford an Oppor- 
tunity of diſcovering the Longitude, 201. 
| =. Eclipſes of the fourth Moon of Jupiter Tepretented by a 
. Table, 205. 
Ecliptic, one of the Circles of the Armillary 2 172. 
| Uſes of, on the Globes, 184. 
= Egg, a curious Experiment with one, 370. | 
A Bubble of Air in every Egg, 371. | 
„ ME wy the Means of bringing the eaten to Perfection, 
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Els ini of the Air, 2 uy 
Elericity, has ſome Relation to Thunder and Lightning, 294+ 
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Derivation of the Name, 295. 


Bodies repelled as well as attracded boy the clerical 


Matter, 297- 

A negative and poſitive Elearicity;: 298, 

The Conductor of Electricity, 25. 

What are called Electrics per /e, and Non - Electrics, 299. 

How the electrical Fluid may be increaſed to a conſider- 
able Degree, 300. 

A Perſon receives a conſiderable Shock when electrified, 

301 to 305. 


The electrical Fire may be conveyed to and drawn from 


all Parts of the human Body, 304, 306. 
It will go through any Number of Perſons communi- 
cating with each other, 306. 
The electrical Power does not interfere. with that of 
the Magnet. 308. 
It affects the Motion of Fluids in three Reſpects, 45. 
Its Power on Fluids proved by Experiments, 310. 
Bells rung by Electricity, 311. : 
Tt will ſet Fre to Spirits of Wine and Gun-powder, ib. 
Methods of producing this Effect, 312, 313. 
The very Eſſence of Electricity ſhewn by an Experi- 
ment, 314 & ſeq. 
The Velocity of it, e to be equal to that of Light 
itſelf, 316. 
Electricity may kill a Man, 31 7. 
An Inſtance thereof, 319. 
Uſed as a medicinal Expedient i in many Diſorders, 320. 
A Plate repreſenting an electrical Machine, 5. | 
| The electrical Fluid not obſtructed in its Action I 
Glaſs, 386. 
Ellipſis, what the Aſtronomers call ſo, 2 z. 
Equinoctial, a Circle on the Armillary Sphere and the Cele- 
ſtial Globe, 172, 181. 
Called the Equator on the Terreſtrial CO 15. 
A poetical Deſcription of, 184. 
Equinox, Autumnal, 189. wo 
Vernal, 15. | 
Fpbemeris, a Diary of the TH Sas or Places of thePlanets, 86. 
How to uſe it with the Fangen 96 & ſeq. 
Evening Sr 
How called by the Antients, 50. 
Exhalations, how produced, 2 57. 
Not viſible, 258. 
; Experiments, to ſhew the Power of Heat and Fire, 258. 
- To, illuſtrate the Production of Air, 259. 
To ſhew the Effect of Fermentation, 21mpt. 
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To ſhew the Nature of Lightning, 289, 290. 
The amazing Power of Electricity, 299 to 327. 
The Preſſure of Air, 365 & ſeq. | 
HS Ry is nigh equal to the Weight of Air, 
7: 
That Air is contained in all Kinds of Bodies, fluid and 
ſolid, 373. „ | „ 
That the greateſt Quantity of Air is contained in animal 
And vegetable Subſtances, 377 & ſeq. 
To ſhew the Poroſity of Wood, 382. 
That the Medium of Air does not hinder the Attraction 
of Bodies, 384. TY | 
To ſnew the Weight of Air in a Bottle, 388, 
To prove the great Spring of Air in any very ſmall 
- Quantity, 389. EPs ng 
To prove Air neceſſary for conveying ſound, 392. 
For Fire, . : 
That Air is neceſſary to the Life of Animals, 395. 
To ſhew the Suſpenſion of Mercury in the Barometer to 
be owing to the Preſſure of Air, 398. | 
To prove the noxious Effect of Charcoal Fire. 401. 
To explain the Nature of the Halo about the Moon, 403. 
Explanation of the Figures in Plate XXXI. 384, 385. 
Of Plate XXXIL 301. 


FAN, ſuch as the Ladies uſe, founded on Phileſophy, 266. 
Farenheit's Thermometer, 338. | | 
Ham fee (Mr.) has given the moſt compleat Catalogue of 
the Stars, 133. ; | IT 
Fluid, electrical, luminous, 308. 
Shewn by an Experiment, 310. - 12 
Fluids, more ſubject to Dilatation and Contraction than ſolid 
Bodies, 333. | | 
Every one, except Air, deſtitute of Elaſticity, 334. 
Fugs, or Miſts, how produced, 280. „ 
Deſeribed by Milton, ib. 8 | 
A rimy Fog, or frozen Miſt, 281. 
Fountains, artificial, 399. | 
Freezing, a curious Phænomenon, 281, 
Froft, the black, 7b. | | & 
The hoar, or white, i. | 
Fruit, a Method of preſerving, 378, 379. 8 
GALILEO, the firſt Diſcoverer of the Spots in the Sun, 36. 
Firſt obſerved the Moons or Satellites gf Jupiter, 125. 
Inventor of the Teleſcope, 210. | | 
Firſt took Notice of the Ring of Saturn, h. 
Garth Dr.) his Deſcription of a Storm of Hail, 288. 
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Gay (Mr.) a Fable of his on the Pride and Conceit of the 
Inhabitants of this Spot of Earth, 1 

Geocentric Motions of the Planets, 87. | 

A Table of, 88. A 

A geocentric Planetarium, $9 

A Plate of it, 94. 

How to uſe it, go. 
Gold Leaf, attracted by Electricity, 318. 

Repelled by it, 319. : 
Grawvitation, explained, 252. 
Guericke, Otto, the firſt Inventor of an Air-Pump, 353. 

He publiſhed an Account of his Experiments, 3 54. 
Gun Poroder, fired by l 311. 


HAIL, the Nature of, 287. 
Stones, their Form and Size, 288, 
Storms of, poetically deſcribed, 76. 
Hadley (Dr.) his Catalogue of the Stars in the ſouthern He- 
miſphere, 133. | 
His Account of the Winds, 27 3. 
Halo about the Moon explained by the Air-Pump, 403. 
Harwe t Field deſcribed, 229. 
Moon, 231. 
Haro ſby (Mr. ) brought the Air-Pump to Perfedtioni, 35 "in 
A Plate repreſenting his Air-Pump, 362, 
Heat, in what it conſiſts, 257, 258, | 
Heavenly Bodies, their Latitude and Longitude, 185. 
Heavens, what is underſtood thereby, 7. 
Heliocentric Motions of the Planets, 86. 
Hemiſphere, upper and lower, 172, 174. 
Hipparchus, of Rhodes, firſt made a Catalogue of the Stars, 
132. 
Homer, 8 by Pope, his Deſcription of a Moon-lighsg 
Night, 124. 
Of the Harveſt Field, 229. 
Of Winter, 233. 
Of the Cloſe of the Day, 240. 
Of a bleak Scene in Winter, 286, 
Of a Storm of Thunder and Lightning, 290. 
Horizon, whence the Name, and what it Or 171 & ſeq. 
Poetically deſcribed, 174. 
Hour Circle, its Uſe on the Globe, 183. 
Hugenius, firſt diſcovered the fourth of Jupiter's Satellites, 
SEX. 


Haſſe (Mr.) a poetical Deſcantation of his on the Sun enlight- 


ening the ſolar Syſtem, 40. 
Hygrometer, ſhews the a and 8 97 of 25 Air, 347 
Yor, 1 3 Many 
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Many different Forms of; 348. 

The beſt Form-or Conſtruction, 349, | 

Makes the third Part of the triple Weather-Glav ib, 
See Plate XXVI. 330. 


JUPITER, Proportion a his Revolution about the Sun to 
that of our Earth, 
A poetical Deſcriptiva of his wondrous Orb, 72. 
His Diſtance from the Sun, 25. 
The largeſt of all the Planets, 73. 
Time ot revolving his Orb about the Sun, . 
Conjunction with and Oppoſition to the Sun, 74. 
His Appearance through the Teleſcope, 75. 
Inhabitauts of, their Size, 76. 
Made a notable Figure amongſt the Deities of the Hea- 
then World, 76 & ſeg. 
The Moons or Satellites of Jupiter, 12 5 226. 
Repreſented in the Orrery, 197- 
See Plate XIX. 214. 
The Longitude to be found by his Satellites, 201, 


LATITUDE of a Place, what i is underſtood thereby, 170. 
Of the heavenly Bodies 185. 
Lewenhocck (Mr.) the great Improver of the Microſcope, 5. 
L ightening, accounted for, 289. 
Nature of, ſhewn by Experiments, 25. & 290, 
A poetical Deſcription of, 290. 
Conſidered in thee different States, 204» 
Limits of Solar Eclipſes, 157, 1 58. 
| Of Lunar, 16. 
Repreſented by a Plate, 166. 
Longitude of a Place, what is meant thereby, 181. 
Of the heavenly Bodies, 182. 
May be diſcovered by Means of Satellites of Jupiter, 


201. 
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MAGNET, virtue of, 386, | 
Manilius, an aſtronomical Poet, tranſlated by Creech, "NS 
His Deſcription of the Horizon, 174. 
On the Uſe of the Compaſs, 176. 
Of the great Meridian, 180. | 
Of the Equinoctial, 184. 
Of the Zodiac and Ecliptie, 186. 
Of the different Signs, 187. 
Of the Colures, 189. | 
Of the Tropics, 199. 
Of the Polar Circles, 192. 


I. N. U Bc x. | 
Mars; Proportion of his Revolution about the Sun, to that | 
of the Earth, 33. | 

Period of his Revolution, 66. 5 | N 

Diſtance from the Sun, 15. | | 

Orbit about the Sun delineated, 66, 67. 

A Diagram repreſenting the ſame, 70. 

Has one Conjunction only, 67. 

His Appearance through the Teleſcope, 70. 

The only Planet aboye Venus without Attendants, 71--76; 

Mercurial Shower, 382. | 
Mercury; Phznomena of this Planet and Venus, 27—34. | 

Conjunction with the Sun, 30—45. | 

Proportion of his Revolution aboutthe Sun to our Year, 33. | 

As he appears through the Teleſcope, 43. | ; 

Diſtance from' the Sun, and Magnitude, 44. | 

Time of his Revolution about the Sun, 46. | 

Conſidered mythologirally as the ee of the | 
Gods, 47. | 

Deſcribed under the Name of Cllr, 3. 

Under the Name of Hermes, 48. 

Mercury, or Quickſilyer, the moſt proper F lud for a Thers 
++”. momerer, F438: 
Meridian, one of the Circles on the Armillaty Furr, 172. 

Derivation of the Word, 

Its Uſe on the terreſtrial G ode, 15 129. _ 
Merrvrr, 273. : 8 
Milton, on the Formativn of the Sun, 485• 

On the Creation of the Moon, 11 5. | 

| The Galazy or Milly Way, 144. 

Aan, the Cauſes of, 270. | n 
Moons in general, 114—13 1. N 8 e x 
Moon; pertaining to our Earth, 114. | 

Poetical Deſcription of her Creation, 115. 

Her Diſtance from the Earth and Magnitude, 23. 

Time of her Revolution about the Earth, 216. 

Revolution on her Axis, 76, 

One Half of the Moon never ſeen by us, 118. 

A poetical Deſcription of her Phaſes ang Spots, 119. ; 

A Scheme of her Phaſes, 121. | | 
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Her rifing and ſetting, 122. 1 . 9 
Her Influence on the Earth, 123. | 
| A Moon. light Night poetically . dar 
Eclipſe of, 153. 
Her north and ſouth Latitude, 157. 
Plane of her Orbit repreſented by a little Inſtrument, ibs 
Motion of her Orbit repreſented on the Orrery, 197, 199 
Always ſhews the MS 26s to the Earth, 200. 
| & 2 


ENI ID B* X 
NEW'TON (Sir 7/zac) firſt improved the mathematical and 
Rt Parts of Philoſophy,'s, - 
He brought Aſtronomy to its greateſt perfection, Bot 
Firſt diſcovered the. Power of Nature, and explained all 
her Laws of Motion, 22. 
His Method'of explaining Cauſes and Effects preferable 
to any new Hypotheſis, 292. 
His Thermometer the original Standard of allothers, 341. 
Noon poetically deſcribed, 239. 


ORRERY, a Machine which repreſents the Motion: of the 
heavenly Bodies, 194. 
Invented by Degrees, ib. 1 
A general Deſcription of it, 195 & hows: =, 
How the whole Machine is put in Motion, 202. 
Ovid, tranſlated by Dryden, his Deſcription of the —— 
to the Infernal Regions, 62. ; 
Of the Galeæy or Milky Way, 143. 0 
Of the Seaſons, 216. 9 
Of the north and ſouth Winds, 279. 


PERIPATETICKS, a gect of ancient ee wy fo 
__ called, 
Phenomed2 ot M ercury and Vaan, 27. 
See a Diagram in Plate V. 34. 
Ofall the heavenly Bodies, to be EO ere erke. 30. 
Pbaſes of the Moon, 120. " | 
Repreſented by a Plate, I * f 
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Ppbilnſobly, the Knowledge of, a peculiar Etace in the ike, 


The greateſt Part within a Lady's Comprehenſion, -3. 1. 
Great Difference between the antient and e oY 
Planct, the Characteriſtic or Criterion of one, 15. _ +» 
Planetarium, a curious Machine, 16. „ 
Sbews the Motion of the heavenly Mace 26. 0 
, Mechaniſm of, 32, 33. Hi 
APlate of i it, 34. 
A ſtellated Planetarium, che - Ui of, 95. | 
A Plate thereof, 98. 
Pkanbli, their Diſtances from and Revolutions about the Sun, 
22, 365 55 EE. > 
Their Orbits, 23., 1 LY | 1 
Repreſented in Motion on the Planetarium, 11 
Propofttion of their Revolution about the Sun to 95 of 
our Earth, 33. | 
There is acommon Center of all the planetary Motions,z8. 
85 Their ditect and retrograde Nie and Ven wa 97. 
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Their Geocentric Motions, 87, 88. 
Their right Aſcenſion, 182, 
Altitude and Depreſſion of, ſhewn _ the Or crery, Fab! 
Plates, 
I. Ptolomaic and Bel Syſizms, I'O. 
II. A Planetarium, adapted to the Prolomaic Syſtem, 20, 
III. Copernican or Solar Syſtem, 24. | 
IV. A Planetarium, ſhewing the Phznomena of the 
Coperaican Syſtem, 34. 
V. A Diagram, repreſenting the various Phenomena 
of Venus and Mercury, ib. 


VI. A View of the Wheel-work of the Planetarium, ib. 


VII. Orbit of 1he Planet Mars delineated, 70. 
VIII. Geocentric Planetarium, 92 
Appendix thereto, 6. 5 
IN. The ſtellated Planetarium, 9. 
X. A new Cometarium, 110. 
XI. A View of the Wheel-work,: 112. 


XII. The Sun enlightening the Earth and Moon, 22 - 


XIII. Phaſes of the Moon, 98. 
XIV. Saturn's Satellites, 16. 
XV. Annual Motion of the Stars, 106. Fs 
XVI. Eclipſe of the Sun and 1 154. | 
XVII. Limits of ditto, 166. 15 
XVIII. Armillary Sphere, 192. 
XIX. The Orrery, 214. 6 
XX. Phaſes of Saturn's Ring, "Y 
XXI. The Seaſons of the Yeat, 220. 
XXII. Summer Seaſon, 230. 
XXIII. Different length of Day and Night, 248. 
XXIV. Winter Seaſon, ib. 
XXV. A new electrical Machine, 320. 
XXVI. Triple Weather-Glaſs, 330. 
XXVII. Standard Thermometer of Sir "rw e and 
|  Farenhiet, 342. 
XXVIII. Two new Thermometers, by Lord Coven; , 346. 
XXIX. Haw#/by's Air-Pump, 362. 
. Dawvenport's' Air-Pump, and the portable; 376. 
. Experiments on the Air-Pump, 386. 

XXXII. Experiments on the Air Pump, Gun, 

XXXIII. Condenſer, Ventilator, and Air- uny 408, 
Platonies, what they taught, 5. | 
Poker, why putting it upright before the Grate: raiſes the 

Fire, 269+ p 
Polar Circles, 172. . 
Arctick and Antarct.ck, 192; 5 
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pelle. The filevation of; 158. 


Au important Uſe thereof, 179. 


Poles, Few or no Inhabitants there, or near them, 244. 


Pope (Mr.) a Quotation from him, e e the Spring, 219. 


Portable Air- pumps, 356 
A Plate of it, 376. 
Ptolomy, his Syſtem of the World, 9. 
ERepreſented by a Plate, 10. 1 | 
Founded on fallacious Realonings 1 & ſeq. 
Refuted, & ſeq. 
The Planetarium adapted to this Syſtem, 20. 
Pump-work, the Rationale of, ſhewn by the Air-Pump, 398. 
No effential Difference in the Parts of a Pump for ex- 


hauſting Air or auy other Fluid, 357. 
QUADRANT of Altitude, its Uſe ontheterreftriatGlobe, 179. 


RAIN, Cauſes of, 278. 
Richman, Prof-flor 155 Peter ſeurg, loſt his Life by an electrical 


Shock, 319. 
Rewle oy (Mr.) firſt made an Orrery in e 194. 
Royal Society, their Tranſactions,. 6. 
Rural Life, poetically deſeribed, #290" | 


SATELLITIES or Moons, . 
Their Uſe, 23. 
The Diſtances of Jupiter s, and their Reyalution about 
him, 126. 
Their Appearauce though the Teleſope, 128. 
Of thoſe which attend Saturn, 127. 
Thoſe, of Jupiter appear all in a ſtraight Line Ea. and | 
Welt, 129. 1% 
Occultation and Eclipſe of the Satellites, 1 30. X 
„ Foe of Jupiter, as repreſented by the Orrery, 197. 
Satzrn, Proportion of his Revolution about the Sun to our 


Year, 33. 
His Diſtance from the Sun, 79. |; 
The Space of Time in which revolves about the Sun, $0. 


Appearance of this Planet, with the Ring and Satellites, 
through a reflecting Teleſcope, ae „ 1 
His Diameter, and Size, 82. 5 
Uſe of the Ring unknown, ib. > 
His Conjunctions, Oppoſitions, 8 &c. ih, 
Much taken notice of by the Heathens as a Deity, 83. 


Satellities which attend this Planet, 127. 
Repreſentation of them in a Plate, 130. | 
Not inclined, as thoſe. of Jupiter in regard o 2 


Ecliptic, 207. 
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Their Paraliſm of Poſition as repreſented by the Orrery, 


208, 
Curious Phaſes of Saturn? 8 Ring, as repreſented 0 on the 
Orrery, 210, 
IIIuſtrated by a Plate, 214. 
His Ring, by whom firſt obſerved, 210, 
His Moons diſcovered at different Times by different 
Perſons, 211, 
$aſons of the Year poetically deſcribed, 216, 
Repreſented by the Orrery, 28. & leq. 
By a Plate, 220. 
Shad:xw ; the Earth's, 155. 
Compaſs of the Moon's, 152. 


79 Signs of the Zodiac and Ecliptic, 187. « 


Sloane (Sir Hans) his Collection of the Curioſities and won. 
drous Productions of IEEE, 6. 
Snow, Flakes of, 213. 7 
An amazing Phznomenon to thoſe who come from 
ſouthern Climes, 284. 
An Experiment to ſhew the Nature of Snow, 285. 
Artificial Snow greatly reſembling natural, 286. 


Solar or Copernican Syſtem, demonſtr ated by the Planetarium, 


45 * fe. 
Sol gitial Colure, 172. 
Solftice, Summer, 189. 
Winter, 1b. 
Sound the Velocity of, 277. 
Sphere the Doctrine of, 168. 
Diviſion of, 172. 
Spring, beautifully deſcribed by the Poets, 118. 
Stars, fixed; all viſible to the Eye have been numbered, 131. 
Antient as well as modern Philoſophers have numbered 
them, 132, 133. 
| Diſtance of the Stars immeaſurably great, 134. 
By modern Philoſophers judged to be ſo many Suns ha- 
ving Planets revolving about them, 135. 
The Arguments for this Doctrine of Solar Stars, 137. 
Twinklingor Scintillation ofthe Stars accounted for, 139. 
How they differ from the Flanate, ib. 
Why called fixed, 140. 
The apparant Motion of the Stars accounted for, 5. & 142. 
Obſervations on the Polar Star, 141, 142. 
wv hat are called Nebulous Stars, 143. 
Some are extiuct, and new ones appear, 145. 


A Plate repreſenting the apparent. annual * of 


the Stars, 146. 
S!orm, a poetical Deſcription of, __ 
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Summer, Heat of, accounted for, 222 & ſeg. 
WA Auguſt i is generally the hotteſt Month of the Year, 
5 3 
The Pencit arifing from the intenſe Heat of this Sea» 
on, 227. 
A poetical Deſcription ofa Summer; 8 Noon, 239. 
Ot a Summer's Evening, 241. 
This Seaſon illuſtrated by a Plate, 230. 
Sun, Ovid's Deſcription of, 34+ 
Of the Creation of the Sun, by Moſes, 35. 
Of the Spots in the Sun, 36 & ſeg. 
Diameter and Bulk, 38. 
Motion of, about the Center or Axis, 25. 
General Influence on the Earth, 40. 
- .- A Plate repreſenting the Sun enlightening ths Earth 
and Moon, 122. 
Influence on the Weather, 41, 42, 
Eclipſes of, 146 & ſeq. 
Illuſtrated by a Plate, 154. 
TABLE, of the heliocentric Motions of the Planets, 86. 
Of their geocentric Motions, 88. | 
Of the Eclipſes of Ju Ne $ firſt Satellite, 205, 206. 
A Method thereby of diſcovering the. Difference of Me · 
ridians, 206. 
Telgſcope, the Inventor of, 210. 
Thermometer, an Inſtrument to meaſure the Degrees of Heat | 
and Cold in the Air, 332, 337. | 
The Rationale of, 333. | 
Its different Conſtructions, 334. 
The propereſt Fluid for it, 335- 
Of conſiderable Uſe in feveriſh Caſes, 3 35. 
Farenheit's Thermometer, 338. 
Various Uſes of this Inſtrument, 339, 340. 
Sir uc Newtoz's the original Standard of allothers, 341. 
A Plate of it, 242. | 
A compound Thermometer, Explanation of, 343. 
The greateſt Degree of Heat will cauſe the greateſt Va- 
cancy between the Quickſilver and Spirit, 344. 
This explained by an Example, zb. 5 
The Method of rectifying a Thermometer, 345. 
Themſon, (Mr.) his Addreſs to the Spring, 220. 
On the Summer, 227. 
On Winter, 236. 2 
His Deſcription of ee 239. 
= y Of Noon, ib, 
Of Sun ſetting, 242. : | | 
Of the Aurora Borealis, 291. „ 
Of a Thunder Storm, 293. 
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Wunder, in what it conſiſts, 291, 292 . 
A pogtical Deſcription of a Thunder Storm; 292, 293. 
Thunder-Bolt, ſome Account of, 299. 

Trade Winds, a general Account of them, 262+ | 

Tri le Weather-Glaſs, 324. | 

| A Plate of it, 330. 

Tropic of Cancer, 172, 190. 

Of Capricorn, 6. 
Tzcho, his Syſtem of the World, vi: a Scheme thereof, 10. 


VAPOURS, what they are, 2 + 
2 they riſe from the Earth, Morning & "PIES: 259, 
The phyfical Cauſe of their Aſcent, 274. 


| Appear under the Form of Clouds variegated with Co- 


lours, 2 


Ventilator, a Machine for diſcharging g noxious Air from 


Rooms, 407. 

Deſcription of a Model of one in Glaſs, 4075 408. 
A Plate thereof, 2b. 
Venus; Motions of this Planer, 20. 

Her Appearance on the Sun's Face in 1 763, * 
Tranfit of, in 1769, 6. 
Phznomena of Mercury and Venus, 27, 
Repreſented by a Diagram, 34. 
Proportion of the Period of her Revolution to that of 

our Year, 33. 
Her greateſt Elongation and Conjunction, 49. 
Why called the Morning and Evening _ ib. 
Her apparent and retrograde Motion, 51, 52, 
Her Appearance at inferior and ſuperior OO 53. 
Diſtance of her Orbit from the Sun, 54. 
Her Magnitude, 55. 

Pirgil, tranſlated by Dryden, his Obſervations on the Sun's 

Influence on the Weather, 41, 42. 

On future Events, 15. | 
His Deſcription of Mercury, as Meſſenger of the Gods, 


47, 48. 
Of FAneas* s Deſcent to the infernal Regions, 62. 


Of the golden Age, 84. 

Of a ſhooting or falling Star, x46. 
Of the Poles, 193. 

Of the Spring, 218. 

Of the Winter, 234. 

Of a Storm, 271. | 

Of a Shower of Hail, 298, 
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IND E X. 
UNIVERSE, what is underſtood theredy, 8. 21; 


Reflections on its Immenſit 163, 


WATER, not the PR F lud for a Thermometer, 334. 
Weight 1 Air, 327. 


' Winds, the Theory of, well nigh perfected by Dr. * 6.2; 7 3. 
Definition of Wind, 26 . | 
Advantages of, innumerable, 269. 


The Influence of the Moon one principal Cauſe of Wind, 


292, 


inter, Cauſes of the nia Coldneſs of this Seaſon, 232. 
Poetical Deſcriptions of, 233 & ſec 


Tranflation from Winter to . repreſented in the 
Orrery 


This Senn! | Maftrated by a Plate, 248, . C 9955 45 
Worlds, plurality 2 163. . 


ZODIAC, 186. 2 
Signs of, vided into Winter and Summer, #. 
A poetical Deſcription of them, 187. 
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